Scheme of Work Planner

	Year: 10
	Group: mixed
	No of lessons:
 36
Duration: 12 weeks


	Project title:
Marconi ECT Assignment

Product Design - Hand Held Programmable Electronic Game


	Introduction:  Key purpose of project / Description of Learners

	This unit is targeted at mixed ability year 10 students attending co-educational comprehensive Leicestershire upper school (age range 14-18). Average class size is approx. 24 pupils who are timetabled with three one hour lesson slots per week for resistant materials. The social and economic background of pupils is broadly average overall.

Students will have had some previous experience of working with different materials including wood, metal and thermoplastics using a variety of hand tools and basic workshop machinery at their various high schools. The goal of this unit is to cover basic aspects of electronics using a product design syllabus and thus introduce the wide potential of incorporating electronics to enhance the overall function and design of products. Students will need to be guided in their design activities by following a structured process to ensure success. Some students are likely to be weak in this subject area and will need additional input to augment their understanding of basic principles.

Pupils are to apply their understanding of the properties of materials and electronics to design and make a hand held electronic game. The finished games will be based on a pre designed PCB however more able students may wish to design their own circuits. Students will also demonstrate an appreciation of the following criteria: material working characteristics, production processes, environmental and social issues, costs and aesthetics. By completing this unit of work, most students will have applied their knowledge of materials and electronics to realise their design idea as well as practice design folio coursework.

See below for a typical class list that gives details of pupils and special considerations.

Forename

Surname

Gen.

Medical

SEN Need

House

Hamish

Bredin

M

None Known

None

Richard

Campbell

M

None Known

None

Jonathan

Coates

M

None Known

None
Max

Copestake

M

None Known

None
Timothy

Dale

M

None Known

LD

Hubert

Eisdell

M

None Known

None
Phillip

Eustace

M

None Known

LD

Harry

Gore-Brown

M

None Known

None
Anthony

Gullan

M

None Known

None
James

Hodgson

M

None Known

None
Clare

Minton

F

None Known

None
Jonny

Pelter

M

None Known

None
Freddy

Pollock

M

Skin Graft

None
Hugh

Scott-Moncrieff

M

None Known

None
Alexander

Spokes

M

None Known

None
Henry

Squier

M

None Known
None
Alexander

Stothard

M

None Known
None
Fred

Village

M

None Known
None
Thomas

Walker

M

None Known
None
Charles

Warburg

M

None Known
None



	Risk assessment of tools, materials and processes / Resources Required

	Hand Tools:

Tenon Saw, Coping Saw, Abrasive Paper, Hand File, Chisel, Plane, Cramps

Power Tools:

Pillar Drill, Belt/Disc Sander

Specialised Tools/ Machinery:

PCB Production Unit – UV exposure ( developer ( wash ( etch ( wash ( tinning

Metal/ Wood lathe for special applications only outside normal lesson time.

Vacuum Former using ‘std’ mould or students own construction
Materials:

Raw Materials – PCB board, vinyl transfers, HIPS sheet
Standard Components – ABS Cases, electronic components, PCB board

Chemicals - Adhesives: Paints (spray aerosols/ water based)

PCB developer, etch, tinning

Finishing Materials – Abrasive Paper, ‘Brasso’ Metal Polish, Paints

Unit

Qty

Total

Notes

PCB FotoBoard 2

£3.41

14

£47.71

2 x standard PCB per sheet 

ABS Std. cases

£3.39

24

£81.22

Rapid part no 30-3638 175x124x38 

Stika Vinyl

£1.00

24

£24.00

Vinyl for decoration on cases

Fixings, Paints, etc.

£25.00

1

£25.00

assorted

Picaxe 18 chips

£2.50

24

£60.00

Price break 10 pack is £18.50

PCB components

£4.50

24

£108.00

7xLED, 2xcap., 1xspeaker, stereo jack, pcb switch, 4xpush switches, resistors
Total

£345.93

Total cost per student £14.41 which however with recycling of components such as PIC chips, switches etc. would limit cost to just under £10 per pupil and could be reduced further through use of capitation.

Processes/ Risks:

· Cutting / Sanding – dust generation, cuts, friction burns
reinforce correct methods for using tools and awareness (e.g. loose clothing, etc.)
Goggles if risk of breakage using hand tools (e.g. ‘rough’ sawing acrylic)

· Drilling – Goggles for power tools, correct clamping in vice, check drills fit for purpose (sharp, correct angle, etc.)

· Strip bending – risk from heat (170˚ to soften acrylic) – jigs required for accurate working, overheating a problem for finish

· PCB production – caution and responsible use only
UV exposure unit – consistent time, danger to unprotected eyes/ skin
Developer – time + strength, do not touch chemicals – wash off immediately
Etch – time + strength, beware staining => no touch, wash immediately
Tinning – teacher only due to risk of metal poisoning

· Soldering – caution hot metal
metal solder tip average 240˚ => heat risk + solder spatter with irresponsible use – initial requirement goggles and ventilation to remove fumes + disposable wooden work surface
· Power Supplies – low voltage to reduce risk however beware short circuits which can cause overheating => correct fuses. For batteries, check heat generation which can lead to fire when shorted – explain danger from unregulated electricity


· Check COSHH statements for chemicals used. Minimum is ventilation, goggles if appropriate and immediate access to ‘spill kit’ for waste not suitable for standard water sink. Appropriate clothing and spare lint free clean rags required.

· Specialised power tool process to be individually assessed during occasional use.

Reminders on Workshop Risks

· Work shop to be kept clean and tidy.
This means no bags, no excess tools, no scrap material left unattended, use brush to clear debris onto floor (do not blow dust)

· Check PCB designs thoroughly during assembly, visual inspection and beware static hazard. Look for dry joints and poor programming on PICs

· If anyone gets into difficulties, press red stop button immediately.

· If in doubt, ask first!

· Work must always be held in a suitable vice or clamp

· Check components are inserted correct way round

· Test sub components before use in larger systems

· Soldering is hot! (variable up to 320°C) use heat sinks e.g. pliers + do not breathe fumes

· Before using a machine, visually inspect setup and report any issue you are unsure of
Do not attempt to use machinery unless you know how to use it safely and effectively
(right tool for the job)

· give people room to work, don’t crowd around a machine

· Always use protective equipment – aprons, goggles, etc. / Tie up loose hair and clothing




	Outline of key developments
	Key activities to fulfil developments

	Understanding the design brief and objectives for DMA activity

Use suitable framework for analyzing design brief, compile appropriate research and express design ideas clearly.

Demonstrate ability to classify materials and components by properties and working characteristics.

Select appropriate materials and processes reconciling aesthetics, cost, time, etc. to reflect required design.

Select tools and equipment to shape, form and finish materials safely and accurately.

How to design for batch production. Impact upon environment during manufacture (disposal/recycling)

Evaluation of final product against design specification.
	Resource material to be provided to support brief on design of hand held games. Reinforce design process model as well as constant evaluation and refinement.

Use cognitive chart to identify key features of design brief to direct research using product analysis and questionnaires to apply to DMA. Use sketching, orthographic, exploded and isometric drawings to describe design ideas

Receive inputs on various materials (plastic, metal, smart, etc.). Assess information and annotate design ideas with possible practical solutions. Review electronic components 

Finalise design idea with a making plan (flowchart), cutting list, templates and working drawings ready to start making activity.

Inputs on correct selection and use of tools. Discussion of industrial processes such as vacuum forming, jigs and fixtures. Use of quality control to achieve manufacturing tolerance.

PCB Manufacture demonstration required as early as possible to allow scope for different designs

Select and use of materials to minimise waste and allow for reuse or. Input on energy use in manufacturing processes including reuse of manufacturing by products. Consider sustainable resources.

Review how well final products meet design specification. How could design specifications be revised to take into account fitness for purpose, SMSC ideas (to inspire wonder or shock or other reactions)


	Performance criteria (NC level or GCSE grade related)

	Below Average - Grade E

A design will be produced but may not have sufficient detail to make product accurately. Research is generally limited or not referred to when generating ideas. A basic idea is normally produced which requires advice and input to progress following given standard formula. Making will be rushed and generally will have poor finish or not match initial plan or fail to operate as intended. The selection of equipment may need to be considered more carefully. There will be little evidence of evaluation or re-examination of requirements throughout process to plan outcome or testing during manufacture to ensure success.



	Average - Grade C

Research will include a range of sources and will be referred to during the game design phase. Completed design chosen from a range of options, which are explored in some depth generally using models or discussions with others. There will be various expressions of the design development that will include planned construction stages with timing considerations. There will be a good quality finish through appropriate use of tools, equipment and some quality control measures. The product will be checked during manufacture and modify approach to work if required. Evaluation may reveal shortcomings or further developments after product testing.



	Above Average - Grade A

During initial investigations, research will be thorough exploring forms, functions and processes involved in hand held games. Novel or innovative design recognising the range of potential users will be described coherently using different media and incorporate an understanding of both quality and appeal. Several candidate proposals would be explored and the final product design would be planned in detail with material list, assembly sequence, jigs, timings, quality checkpoints etc. resulting in a quality outcome worthy of commercial sale. The design will be reviewed during manufacture and adapted if necessary to cater for changing circumstances using sound reasons. CAD/CAM element would be considered for mass production/ quality within the evaluation as well as suggestions for progression.




	Methods of assessment (how and when)

The use of a project assessment sheet labeled below is the primary means of assessment and will be used for introducing the project outline as well as providing both formative and summative feedback. The marking scheme is clear from the outset to encourage students to review progress and focus activities throughout the design and make activity. An interim formal formative assessment will be made about ⅓ of the way through the unit to review the design stages completed and give appropriate feedback to assist in the making phase. Summative assessment will occur at the end of the unit.

Assessment Grid

Assessment of Pupils ability to:
Mark

Design Stages
Provide a description of the key elements of existing hand held game designs using product analysis and questionnaires

Produce a range of solutions that reflects the design brief and incorporates elements from research

Develop a single solution, which satisfies all elements of the brief including and includes a making plan (equipment, materials, etc.) 

Use of graphical communication / IT skills to convey ideas

Design Total (max 40)

Making Stages
Develop a clear plan for making the hand held game including materials, equipment, processes and quality checks required

Use of appropriate equipment and processes to safely manufacture the hand held game design

Demonstrate the level of accuracy and finish required for the finished game to be desirable and fun to use

Evaluate, test and modify work throughout the designing and making process

Making Total (max 60)

Project Total (max 100)

Relationship of Project Total Marks to Estimated Grades

Project Total

Grade

10 – 12∙5

G

13 – 25

F

25∙5 – 37∙5

E

38 – 50

D

50∙5 – 62∙5

C

63 – 75

B

75∙5 – 87∙5

A

88 – 100

A*




Scheme of Work Planner:  Week by Week Lesson Descriptions

	Year: 10
	Group: 
	Project title: Product Design - Hand Held Programmable Electronic Game


	Week
	Topic/area of study

(pupils will learn…)
	Skills/knowledge acquired (including curriculum links)

(pupils will do better…)
	AQA 3544
Product Design
 Programme of Study links
	Activities
(SMSC/ extension/  differentiation)
	Resources/risks

	Phase 1 – Research Activity



	1


	Introduction to product analysis concepts

· form versus function

· quality of design, including safety

· quality of manufacture

· value for money

Also explain design cycle for this project with emphasis on quality and deadlines! and start mind map of ideas


	Students will decide in small groups what questions they should ask to determine criteria to measure products

Start to lay out folio work with initial sheet to include title and mind map of ideas about travel games

Key Skills

WO2.2
Working cooperatively achieving identified objectives

C1.1
Take part in discussions
	9.1
Designing Skills
- understand the basic design principles of line, form and colour and their application in designing

9.6
Design in practice
- Discuss and analyse the situation/ problem
- Design Methodology with different approaches

9.7
Design in Human Context
- Relevance of safety with regard to themselves, the manufacturer and the product user


	Homework:

Ask others to help identify suitable criteria for analysing electronic portable products

Differentiation:

Provide part complete templates for criteria to motivate and ensure progress

SMSC:

Influence of design on living – product evolution affects society
	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Photocopied plain sheets to start students off with name, title, etc.

Handout with different design cycles for reference 

Minimal risk in classroom environment – ensure all machinery isolated from previous lesson

	
	Review product analysis concepts and direct method using ICT to record findings

Start to gather visual examples of hand held games for assessment
	Pupils to refine and print out four copies of criteria to measure products by

Use search engines/ specialised websites  to obtain initial information

Key Skills

IT1.1
Find, explore and develop information

IT1.2
IT present information, including text, numbers and images


	9.6
Design in practice
- Understand how ICT can communicate, model and present ideas
- Gather research, evaluate and select information and data to support design and manufacture of products


	Homework:

Gather details from internet or catalogs on existing hand held games

Extension:

Identify key social developments in use of hand held games history

SMSC:

Evidence of bias in claims made by marketing material?


	ICT room with overhead

Minimal risk in classroom environment – 

discourage internet use whilst on first task

Example of handheld game e.g. Game Boy Advance (GBA) or similar useful

	1 (contd.)
	Review existing selection of hand held game resources and complete assessments on sheets prepared (continued …)

Reviews to include:
name, price, target audience, ease of use, features, build quality and rating


	Groups to discuss and record findings on record sheet previously made

Students to be aware that for an accurate rating system, repeatable testing is an important element

Key Skills
C2.2
Read and summarise information

C1.3
Write different types of documents


	9.5
Evolution of Product Design
- recognise that products evolve over time due to technology, social changes due to marketing pull or technology push
	Differentiation:

Provide selection of materials to review and initiate analysis

Homework:

Write a review on the games assessed in the style of a magazine article 


	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Minimal risk in classroom environment

Example of handheld game review useful



	2


	Explanation of the basic stages in systems and control of:

· Input

· Process

· Output

Identify the continuous development of products due to technological advances


	Students to relate to research and identify aspects which relate to the three basic processes

Awareness of a pre-technological aspect to game play influencing today’s games

Key Skills

C1.1
Take part in discussions

	9.5
Evolution of Product Design
- recognise process of continuous improvement
- new products due to technology
- products can lead to social change


	SMSC:

How prevalent are systems – how would society cope without such aids – pre industrial era?

Homework:

Ask others to read your review and note their comments


	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Minimal risk in classroom environment

Example of block from Marconi site useful with GBA to demonstrate concept



	
	Introduce principles of questionnaires with open and closed questions to establish user requirements

Consider different materials used in products for later study


	Pupils to mind map a range of questions for a questionnaire with at least 8 different questions to elicit views from others

Key Skills

C2.1a
Contribute to discussions


	9.6
Design in Practice
-consider a wide range of users and produce designs which are inclusive rather than exclusive
	Homework:

Ensure questionnaire is completed with a range of both open and closed questions

SMSC:

How does the phrasing off questions introduce bias? Are you listening with closed questions?


	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Minimal risk in classroom environment

Example of existing folio to demonstrate principle



	2 (contd.)
	Demonstrate testing of products using ‘which?’ video and discuss difference between qualitative and quantative tests

Also present idea of testing with repeatability to present a fair result


	Students to respond to Q&A to show understanding of different types of test and issue of fairness
	9.7
Design in the Human Context
– be aware of the work of consumer groups and pressure groups and the way products are evaluated

- ensure that products are of a suitable quality for their intended user
	SMSC:

Consider the importance of testing, standards and continuous evaluation. 


How did society cope before (early Victorian steam accidents)?
	Enhanced classroom resources

i.e. marker board, paper, pencils, rulers, etc.

plus AV Unit &

‘Which’ video 

Minimal risk in classroom environment



	3
	Review testing methods and explore means to record and analyse data

Explain purpose of design brief as succinct definition of problem
	Students to develop two appropriate and repeatable tests for hand held game which describe how the test is done, recorded and analysed

All students to have a clear brief in their own words of the DMA for hand held game

Key Skills

PS1.1
Confirm understanding of given problems


	9.7
Design in the Human Context
- designers and manufactures have a moral and legal responsibility for the artifacts that they produce
- ensure that products are of a suitable quality for their intended user
	Homework:

Finish tests identification and discuss brief with others for their opinion
	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Minimal risk in classroom environment

Example of existing folio to demonstrate principle



	
	Explain layout required for folio work and place in correct order

· Design Brief

· Record of analysing hand held game

· product reviews

· Sample questionnaire

· Product test devised

· Specification

Introduce idea of continuous evaluation of material and progress


	Pupils to assemble work as directed and consolidate any gaps as appropriate in folio work

Opportunity for all pupils to reach similar level of research and use ICT to complete as required

Keys Skills

LP1.1
Confirm short term target and plan how they will be met

LP1.2
Follow plan to meet targets and to improve performance

C1.3
Write different types of documents

	9.1
Designing Skills
-to develop and use design briefs, detailed specifications and criteria in relation to product development

9.6
Design in practice
-gather research, evaluate and select information and data to support the design and manufacture of products
- understand that designing is not a linear exercise but is iterative and cycles may vary
	Homework:

Consolidate folio work and complete necessary research

SMSC:

Consider collaborating with others to complete task – can it be broken down and shared?


	ICT room with overhead

Minimal risk in classroom environment – 

discourage internet use whilst on first task



	3 (contd.)


	Using exemplar material describe key features of specification in order of priority with ‘musts and likes’ used to direct development and making 

tasks


	Each student to compile specification for hand game from research material already collected and will be used to measure success at the end of project

Key Skills

LP1.2
Review progress and achievement
	9.1
Designing Skills
-to develop and use design briefs, detailed specifications and criteria in relation to product development

- consider conflicting demands made during the planning and designing of products


	Homework:

Complete specification and consider that all musts are to be achieved during the project

SMSC:

How does a specification compare with demands at work? Is this the only way to achieve the desired result? Does it take account of environmental/ social concerns?
	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Minimal risk in classroom 

environment 

Example sheet of a specification with musts and likes in priority order

	Phase 2 – Development Activity


Focus on two strands in parallel:

· Case Design
Used to deliver human factors/ergonomics ,material properties and generic manufacturing processes

· Electronic Components
Used for top down systems approach with computer modeling and testing



	4


	Introduction to classification of material i.e.  wood, metal, plastic, ceramics and composites

Explanation of basic stock forms for materials i.e. sheet/strip/plank, bar round/square/hex, angle/tee/H sections, tube, granules

Reminder of drawing methods with emphasis on 3D isometric and orthographic


	Student to list materials by class followed by sub group and example of use

e.g. Metal – ferrous – stainless steel for cutlery

Appreciate basic shapes of raw materials delivered for use to make new products

Start to sketch a range of design ides for game case based on research undertaken (3 min.)

Keys Skills

LP1.1
Confirm short term target and plan how they will be met


	9.3
Classification and working properties of materials
-understand range of different materials available
-have understanding of the stock forms for materials

9.6
Design in practice
-understand how graphic techniques can be used to model aspects of design proposals and assist in making decisions
-develop a range of presentation techniques to communicate detail in a clear and appropriate manner
	Homework:

Attempt to complete sketching of ideas and use comprehensive annotation to indicate key features

SMSC:

How much energy and resources are used to produce ‘raw’ materials? Do we pay enough for this service?
	Handout on materials for completion by students to reinforce ideas

	4 (contd.)
	Explore nature of input devices used in electronics with idea of digital and analog devices to include the following:

· Switches

· Tilt sensors

· Magnet sensors

· Light sensors

· Rotation sensor

· Temperature sensors

· Liquid sensors

· Pulse unit

Reminder on input-process-output and time to develop ‘storyboard’ for game play


	Students to be able to identify examples of each class of input device in relation to use with a toy and select some appropriate devices for use with their own game idea

Concurrently pupils to develop ‘storyboard’ for their game play
	9.1
Designing skills
- to match materials and components with tools, equipment and processes, taking account of critical dimensions and tolerances when deciding how to manufacture the product

9.3
Classification and working  properties of materials
-be able to identify common electronic and mechanical components and understand their function and uses

9.10
Systems and Control
-how control systems and sub-systems can be designed,, used and connected to achieve different purposes


	Homework:

Develop storyboard idea and identify possible inputs to work with

SMSC:

How many input devices are used on a modern car to sense the environment (ans: all!)
	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Minimal risk in classroom environment 

Example cards with each type of sensor from Marconi website beneficial

	
	Explain different processes to transform materials i.e.:

Wasting, deforming, fabrication, finishing, reforming, alloy/ heat treatments

Difference between physical and mechanical properties

Reminder on range of ideas and development of form, function and finish
	Students to list processes by class and cite an example in use e.g. finishing – varnishing – outdoor wood

Continue developing range of design ideas ready for final selection for game case
	9.1
Designing Skills
-to generate design proposals against stated design criteria, and to modify their proposals in the light of on-going analysis, evaluation and product development

9.9
Industrial and Commercial Practice
- Manufacturing systems organisation, processes and sequences that change materials to increase their usefulness
	Homework:

Identify on folio work appropriate process which could be used to make the prototype and why

SMSC:

How technology is changing both materials and the way they are used to influence society

Differentiation:

Use word bank with worksheet to aid selection


	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Minimal risk in classroom environment 

Worksheet  on process to reinforce learning

	5

5 (contd.)
	Explore nature of output devices used in electronics with idea of digital and analog devices to include the following:

· Bulbs or Lamps

· Light Emitting Diodes (LEDs)

· Buzzers

· Piezo Transducers

· Motors

· Liquid Crystal Displays (LCDs)

Introduce idea of current drain using typical values related to product endurance


	Students to be able to identify examples of each class of output device in relation to use with a toy and select some appropriate devices for use with their own game idea

Understand polarity with LED requires ‘conditioning’ with resistor to limit current for correct operation => interfacing -> process 

Continue work on storyboard
for game play

 
	9.1
Designing skills
- to match materials and components with tools, equipment and processes, taking account of critical dimensions and tolerances when deciding how to manufacture the product

9.3
Classification and working  properties of materials

-be able to identify common electronic and mechanical components and understand their function and uses

9.10
Systems and Control
-how control systems and sub-systems can be designed,, used and connected to achieve different purposes


	Homework:

Sketch different examples of output devices and identify power requirements (high or low)

SMSC:

How does instant gratification affect our behavior when it fails to materialise
	Use Marconi detail resources on CD to illustrate various output devices and discuss typical values for current drain

Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Handout with output device headings for annotation by students 

Minimal risk in classroom environment



	
	Evaluate design ideas with annotation and selection of final case design idea to pursue

Introduce idea of ergonomics as relating all manufactured objects to end user

Introduction to Pro/Desktop to model case design using 3D view and ‘constraints’ – use demo model as start point for techniques


	Progress on hand game case ideas and work on final design idea with detailed views and annotation related to final user data. Use own bodies for reference.

Appreciate that computer modeling could be used to help with final design visualisation
	9.1
Designing skills
-to use graphic techniques and ICT, including CAD to generate, develop , model and communicate design proposals

9.6
Design in practice
-understand how graphic techniques can be used to model aspects of design proposals and assist in making decisions
-develop a range of presentation techniques to communicate detail in a clear and appropriate manner


	Homework:

Look up ergonomics in reference material/ internet and describe maximum sizes and weights for hand game use.


	Enhanced classroom resources with one laptop and overhead projector with marker board, paper, pencils, rulers, etc.

Minimal risk in classroom environment – 

Ensure clear view for all pupils



	5 (contd.)
	Introduce nature of system building block between inputs and outputs

· Drivers

· Processors

· Amplifiers

Introduce Crocodile Clips as a means of simulating circuit design on computer  to try out circuit designs
	Students to put together a simple circuit provided from handout on Crocodile Clips to get used to simulation software using an input, process and output block

Students should now have an appreciation of basic elements in systems and ready to tackle next phase in using programmable interface controllers (PIC)


	9.3
Classification and working  properties of materials
-be able to identify common electronic and mechanical components and understand their function and uses

9.10
Systems and Control
-how control systems and sub-systems can be designed,, used and connected to achieve different purposes


	Homework:

Identify two different systems in the home and name the inputs, processing and output elements

Extension:

Students to attempt to describe a more complicated system involving either +ve or –ve feedback
	ICT room with overhead

Handout required to practice driver circuit using input, comparator, driver and output as in thermostatic fan.

Minimal risk in classroom environment – 

discourage internet use to ensure on main task



	6


	Use Pro/Desktop to model own idea for game using extrusions and lofting for more complex forms. 

As alternative, some may use hand skills if more effective to realise final design with photo realistic effect however orthographic drawing more time consuming this way.
	Pupils to produce a 3D model in Pro/Desktop similar to the final outcome required

Finalisation of case idea with dimensions and annotations for materials
	9.1
Designing skills
-to use graphic techniques and ICT, including CAD to generate, develop , model and communicate design proposals

9.6
Design in practice
-understand how graphic techniques can be used to model aspects of design proposals and assist in making decisions
-develop a range of presentation techniques to communicate detail in a clear and appropriate manner
	SMSC:

Consider how virtual testing can influence product design decisions and the time taken to reach them. What are the cost benefits?

Extension:

Produce multiple views or alternative models to practice more difficult modeling skills
	ICT room with overhead

Minimal risk in classroom environment – 

Do not permit log on to focus on main demonstration

Use own Pro/Desktop model to assist with demonstrating assembly

	
	Use of control programme in PIC to ‘process’ systems with inputs and outputs 

Introduce common flowchart symbols:

· Input

· Decision

· Output

· Wait

· Start/ Stop


	Students to understand and use flowchart symbols correctly using ‘looping’ to repeat processes.

Pupils to start to convert their own ‘storyboard’ game play into a flowchart
	9.3
Classification and working  properties of materials
-be able to identify common electronic and mechanical components and understand their function and uses
9.10
Systems and Control
-how control systems and sub-systems can be designed,, used and connected to achieve different purposes
-how microprocessors are increasing found in control systems


	Homework:

Students to engage in developing their flowcharts for their game play
	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Handout with simple flow chart symbols for annotation by students 

Minimal risk in classroom environment 

	6 (contd.)


	Demonstrate assembly, image and orthographic output rendering by Pro/Desktop

Assist with students own modeling towards completion of this phase


	Students to produce a final rendered output of model and export an orthographic drawing for inclusion in folio work
	9.6
Design in Practice
-Communication and representation of ideas using various techniques such as annotated sketches, formal 

drawing conventions, CAD to communicate detail in a clear and appropriate manner
	Homework:

Mount output from Pro/Desktop in folio and ensure up to date.

Differentiation:

Use structured parts to ensure all students practice method and produce suitable outcome

Extension:

Use additional features in Pro/Desktop to enhance model with detail, lighting, background, etc.


	ICT room with overhead

Minimal risk in classroom environment – 



discourage internet use whilst on task

Use own Pro/Desktop model to assist with demonstrating assembly

	Phase 3 – Realisation Activity

Focus on two strands in parallel:

· Case Manufacture
Used to deliver manufacturing processes and reinforce material properties

· PCB & Software Development
Experiment with circuit designs in PCB Wizard or use teacher generic board to produce and populate final circuit



	7


	Introduce students to Revolution software for programming PIC demonstrating modeling capability in flowchart mode

Introduce idea of manufacturing plan to list all required stages in manufacture with targets and resources required


	Students to start to convert previous flowcharts into on-screen equivalent and test for correct operation

Pupils to list activities necessary to achieve their goal as a Gantt chart listing activities during making case and electronics
	9.8
Product Manufacture
- to produce detailed working schedules that will achieve the desired objectives, setting realistic deadlines for the various stages of manufacture, identifying critical points in the making process and providing alternatives to possible problems

9.10
Systems and Control
- how microprocessors are increasingly used in control systems



	Homework:

Students to complete Gantt chart with anticipated timescales and method of making

Extension:

Students to augment manufacturing plan with quality checks and testing requirements

Differentiation:

Provide Gantt chart pro forma with basic headings to complete
	ICT room with overhead

Minimal risk in classroom environment – 

discourage internet use whilst on task

Use own programme model to demonstrate functions in programme
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	Demonstrate export of model from Pro/Desktop to CAM Router to make a mould for vacuum forming reinforcing following points:

· Draft angle

· Radius corners

· No undercuts

· Surface finish

Explain difference between one off, batch and mass production
	Students to have understanding of CAM in practice with a view to implementing own design

Clear understanding of limitations and requirements of a pattern used in vacuum forming for game cases
	9.2
Making Skills
-to use CAM in single item production and in batch or volume production
- to use a range of industrial applications when working with 

familiar materials and processes

9.9
Industrial and Commercial Practice
-understand how computer aided manufacture is used both in manufacturing for quantity and in the production of single items and small batches

9.10
Systems and Control
-how CAM allows for higher levels of accuracy and repeatability


	Homework:

Describe observed process to transfer design from computer to finished product.

Extension:

Research and identify some advantages and disadvantages associated with CAD/CAM process 

SMSC:

How could such a production task be shared out between students to help overall group => co-operative work?
	Workshop activity risk

Isolate all other machinery during lesson focus on CAM Miller

Concentrate on transfer mechanism and ensure students focused on demo

CAM Miller:

Risk minimal due to interlocks however pre-preparation of billet required and pre lesson check to ensure dust extraction and computer link functioning correctly
Pre install models to avoid demo hiccups

	
	Introduce students to Livewire / PCB Wizard which can be used for producing artwork for PCB manufacture process as part of CAM.

Conversion of abstract circuit diagram into model and final production circuit.
	By simulating circuits using appropriate software it is possible to transfer model to a viable outcome – CAD/CAM

Understand the process of converting circuits to PCB mask for production
	9.9
Industrial and Commercial Practice
- Manufacturing system using tools, equipment, systems and organisation to transform materials into products

9.10
Systems and Control
- How to analyse the performance of systems
- how control systems and sub-systems can be designed, used and connected to achieve different purposes
	Extension:

Some pupils will be of standard to produce own circuits and be encouraged to do so

Differentiation:

Some will require a pre-configured circuit ready for processing or final assembly
	ICT room with overhead

Minimal risk in classroom environment – 

discourage internet use whilst on task

Use own circuit file to demonstrate functions in programme and differentiate with handout to follow
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8 (contd.)
	Benefits of Quality Control vs. Quality assurance implemented through use of gauges, jigs, test procedures, etc.

Reinforce workshop risks prior to start making/ modifying cases for hand held games

Remind students to use manufacturing plans to help achieve results
 
	Students to respond to Q&A to explain difference between QC & QA affecting product manufacture

Identify key workshop safety requirements some of which are listed over
· Work shop to be kept clean and tidy.
This means no bags, no excess tools, no scrap material left unattended, use brush to clear debris onto floor (do not blow dust)

· If anyone gets into difficulties, press red stop button immediately.

· If in doubt, ask first!

· Work must always be held in a suitable vice or clamp

· Before using a machine, visually inspect setup and report any issue you are unsure of
Do not attempt to use machinery unless you know how to use it safely and effectively
(right tool for the job)

· give people room to work, don’t crowd around a machine

· Always use protective equipment – aprons, goggles, etc. / Tie up loose hair and clothing

Commence manufacturing working in a safe and purposeful manner


	9.1
Designing Skills &

9.8
Product Manufacture
-to produce and use detailed working schedules that will achieve the desired objectives in the time available, setting realistic deadlines for the various stages of manufacture, identifying critical points in the 

making process and providing alternatives to possible problems

9.2
Making Skills
-to use tools and equipment safely, accurately and efficiently to achieve an appropriate fit, finish and reliable functioning in products that match their specification


9.7
Design in the Human Context
-understand that many judgments regarding quality are subjective and will be dependant on other factors
-investigate commercial means of improving quality
	Homework:

Update existing folio with quality references to ensure checks are documented for evaluation

SMSC:

Reinforce co-operation within workshop allows progress for all – mutual responsibility


	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Concentrate on marking out activity and planning cutting activity

Use briefing to reinforce control of risk

	
	Repeat key details regarding access livewire, PCB wizard and revolution flowcharts to stimulate progress in realisation

Ensure work in progress is suitably stored for reuse!
	Students to progress with their plans to convert circuit/ program designs to models which simulate function correctly

Demonstrate progress and set targets for completion of simulations.
	9.1
Designing Skills
-to be flexible and adaptable in their designing, in order to respond to problems, changing circumstances and new opportunities

9.2
Making Skills
-to use computer aided manufacture in single item production and batch/ volume
	SMSC:

Reinforce co-operation that allows tasks to be shared in a group to reach a goal quicker e.g. sub divide software and circuit production or software blocks?


	ICT room with overhead

Minimal risk in classroom environment – 

discourage internet use whilst on task

Use own programme model to demonstrate functions in programme related to task in hand
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	Use of standard components in manufactured items to aid rapid construction

Continue with workshop case manufacture with requisition of switches, closures, etc. to fit to cases
	Respond to Q&A regarding components to confirm idea of reuse and precision of manufacture

Continue with making in a safe manner with short term targets in place to focus activity for completion next lesson
	9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques

9.4
Manipulating and Combining Materials
-how pre-manufactured standard components are used to improve the effectiveness of the manufacturing process

9.8
Product Manufacture
-Manufacturing systems and scales of production


	Homework:

Research standard fixings and if necessary obtain materials to personalize projects

Differentiation:

Provide a suitable kit list to direct collection of materials to build basic version 
	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Concentrate on marking out activity and planning cutting activity

Use briefing to reinforce control of risk
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	Repeat key details regarding access livewire, PCB wizard and revolution flowcharts to stimulate progress in realisation 

Ensure work in progress is suitably stored for reuse!


	Students to progress with their plans to convert circuit/ program designs to models which simulate function correctly

Demonstrate progress and set targets for completion of simulations.
	9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques
-to simulate production including use of ICT


	SMSC:

Reinforce co-operation that allows tasks to be shared in a group to reach a goal quicker e.g. sub divide software and circuit production or software blocks?


	ICT room with overhead

Minimal risk in classroom environment – 

discourage internet use whilst on task

Use own programme model to demonstrate functions in programme related to task in hand

	9 (contd.)

	Continue with workshop case manufacture with focus on use of vacuum forming machine to produce cases
	Respond to Q&A regarding workshop risks to reinforce knowledge and focus on safety

Continue with making in a safe manner with short term targets in place to focus activity for completion next lesson
	9.1
Designing Skills
-to be flexible and adaptable in their designing, in order to respond to problems, changing circumstances and new opportunities

9.4
Manipulating and Combining Materials
-how materials can processed/ utilized in industrial contexts with optimum use of material

9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques
-to be adaptable in their working practices, in order to respond to changing circumstances and new opportunities


	Homework:

Research standard fixings and if necessary obtain materials to personalize projects

Differentiation:

Provide a suitable kit list to direct collection of materials to build basic version 
	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Use briefing to reinforce control of risk

Vacuum Forming machine:

Extreme heat from machine can cause direct burns. Timing critical for result. 
Extracting moulds can result in heat/ bruising if not structured on mat

Students to keep distance from machine and hot formers/ work

	
	Demonstrate process of manufacturing a PCB from an acetate mask to include

· UV exposure

· Developing & Washing

· Etching & Washing

· Exposure, develop & tinning

Reminder that PCB is much more reliable than other types of circuit building (protoboard, etc.)
	Students to identify precise steps in process and associated hazards with PCB production

Some students to practice process under supervision whilst others complete circuit design or collect components
	9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques

9.3
Classification and working properties of materials
-Health and safety factors should be a major consideration when working with any of the materials

9.4
Manipulating and Combining Materials
-how pre-manufactured standard components are used to improve the effectiveness of the manufacturing process
- how materials can be combined and processed in order to create more useful, or desirable, properties

9.8
Product Manufacture
-Manufacturing systems and scales of production


	Homework:

Write a synopsis of the PCB production process to identify how quality is maintained

SMSC:

Consider impact on environment from PCB recovery/ recycling?

Does this promote overly complicated systems?

Extension:

Allow more independent use of facilities or bulk production of boards for class use


	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Use briefing to reinforce control of risk

PCB Manufacture:

Toxic chemicals treat with care. Timing critical for result. Use of  tongs essential and wash all spills immediately

Students to keep distance from tanks. Tinning not to be done by students => demo only
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	Demonstrate soldering technique for assembling components onto PCB include pre tinning leads and some components, use of IC holder and prevention of ‘dry’ joints

Store materials safely to pick up quickly
	Students to work in a safe and considerate manner when soldering components together and identify high quality work

Some students will demonstrate quality testing with a meter to confirm joint quality and sub system performance before proceeding

Keys Skills

WO2.2
Working cooperatively achieving identified objectives


	9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques
-to use tools and equipment safely, accurately and efficiently to achieve an appropriate fit, finish and reliable functioning in products that match their specification

9.7
Design in the Human Context
- relevance of safety with regard to themselves, the manufacturer and the product user

9.8
Product Manufacture
-Manufacturing systems and scales of production


	SMSC:

Collaborative work essential where three hands required completing task. Faster to split tasks?
	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Use briefing to reinforce control of risk

Soldering:

metal solder tip average 240˚ => heat risk + solder spatter with irresponsible use – initial requirement goggles and ventilation to remove fumes + disposable wooden work surface. Beware hot components and metal



	
	Initial work/ safety briefing only

Continue with workshop activities to solder, program or manufacture case/ components as necessary
	Students to demonstrate safe working practices and progress towards final outcome

Use short term targets to ensure progress and issues are resolved quickly

Keys Skills

LP2.2
Use plan and support from others, to meet targets

WO2.2
Working cooperatively achieving identified objectives


	9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques
-to use tools and equipment safely, accurately and efficiently to achieve an appropriate fit, finish and reliable functioning in products that match their specification

9.8
Product Manufacture
- to evaluate the quality of their personal project work and to devise modifications that will improve their products


	SMSC:

Collaborative work essential where three hands required completing task. Faster to split tasks?
	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Use briefing to reinforce control of risk – redirect as required
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	Initial work/ safety briefing only

Continue with workshop activities to solder, program or manufacture case/ components as necessary
	Students to demonstrate safe working practices and progress towards final outcome

Use short term targets to ensure progress and issues are resolved quickly

Keys Skills

LP2.2
Use plan and support from others, to meet targets

WO2.2
Working cooperatively achieving identified objectives


	9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques
-to use tools and equipment safely, accurately and efficiently to achieve an appropriate fit, finish and reliable functioning in products that match their specification

9.8
Product Manufacture
- to evaluate the quality of their personal project work and to devise modifications that will improve their products


	SMSC:

Collaborative work essential where three hands required completing task. Faster to split tasks?
	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Use briefing to reinforce control of risk – redirect as required



	11


	Initial work/ safety briefing only

Continue with workshop activities to solder, program or manufacture case/ components as necessary
	Students to demonstrate safe working practices and progress towards final outcome

Use short term targets to ensure progress and issues are resolved quickly

Keys Skills

LP2.2
Use plan and support from others, to meet targets

WO2.2
Working cooperatively achieving identified objectives


	9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques
-to use tools and equipment safely, accurately and efficiently to achieve an appropriate fit, finish and reliable functioning in products that match their specification

9.8
Product Manufacture
- to evaluate the quality of their personal project work and to devise modifications that will improve their products


	SMSC:

Collaborative work essential where three hands required completing task. Faster to split tasks?
	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Use briefing to reinforce control of risk – redirect as required
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	Initial work/ safety briefing only

Continue with workshop activities to solder, program or manufacture case/ components as necessary
	Students to demonstrate safe working practices and progress towards final outcome

Use short term targets to ensure progress and issues are resolved quickly

Keys Skills

LP2.2
Use plan and support from others, to meet targets

WO2.2
Working cooperatively achieving identified objectives


	9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques
-to use tools and equipment safely, accurately and 

efficiently to achieve an appropriate fit, finish and reliable functioning in products that match their specification

9.8
Product Manufacture
- to evaluate the quality of their personal project work and to devise modifications that will improve their products


	SMSC:

Collaborative work essential where three hands required completing task. Faster to split tasks?
	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Use briefing to reinforce control of risk – redirect as required



	
	Initial work/ safety briefing only

Continue with workshop activities to solder, program or manufacture case/ components as necessary
	Students to demonstrate safe working practices and progress towards final outcome

Use short term targets to ensure progress and issues are resolved quickly

Keys Skills

LP2.2
Use plan and support from others, to meet targets

WO2.2
Working cooperatively achieving identified objectives


	9.2
Making Skills
-to manufacture products singly and in quantity, including quality control techniques
-to use tools and equipment safely, accurately and efficiently to achieve an appropriate fit, finish and reliable functioning in products that match their specification

9.8
Product Manufacture
- to evaluate the quality of their personal project work and to devise modifications that will improve their products


	SMSC:

Collaborative work essential where three hands required completing task. Faster to split tasks?
	Workshop activity risk

Hand tool use

Isolate machinery during lesson i.e. on demand only

Use briefing to reinforce control of risk – redirect as required
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12 (contd.)
	Evaluation week

Use of specification and tests devised during research phase to be applied to prototype hand game

Reminder that tests should be fair and repeatable and questionnaires should have open and closed questions

Evaluation should contain at least three suggestions for improvement to highlight knowledge gained through experimentation


	Students to revisit specification and highlight test points. This will lead to a questionnaire for use by others to collect comments on hand game prototypes.

Start to complete final evaluation of project

Keys Skills

LP2.3
Review progress and identify evidence of achievements

PS1.3
Check if problems have been solved and describe the results


	9.1
Designing Skills
-to understand the difference between quality of design and quality of manufacture and to use essential criteria to evaluate the quality of products they have made and products which have been commercially

9.2
Making Skills
-to ensure thorough testing, modification and evaluation, 

that the quality of their products is suitable for intended users and devise modification where necessary that would improve performance

9.5
Evolution of Product Design
-be aware that manufacturing industries are involved in continuous improvement which influences product evolution
	Homework:

Use questionnaire to get others to evaluate your product

SMSC:

How do you ensure that evaluations are free of bias or minimised?
	ICT room with overhead

Minimal risk in classroom environment – 

discourage internet use whilst on task



	
	Collate responses from external evaluations and suggest three improvements that could be made to final object
	Complete final design sheet evaluation which could show product in use and annotated sketches to show possible improvements in manufacture or design

Keys Skills

LP2.3
Review progress and identify evidence of achievements

PS1.3
Check if problems have been solved and describe the results

N2.3
Interpret results and present findings
	9.1
Designing Skills
-to understand the difference between quality of design and quality of manufacture and to use essential criteria to evaluate the quality of products they have made and products which have been commercially

9.2
Making Skills
-to ensure thorough testing, modification and evaluation, that the quality of their products is suitable for intended users and devise modification where necessary that would improve performance
	Homework:

Complete final evaluation sheet with three improvements minimum
	Basic classroom resources

i.e. marker board, paper, pencils, rulers, etc.

Sample folder for demonstration purposes

Minimal risk in classroom environment



	
	Presentation skills using 2min talk to class to show off work achieved and share learning experience
	Develop confidence in presenting ideas and celebrating success

Keys Skills

C2.1b
Give a short talk

IT1.2
Present information, including text, numbers and images
	
	SMSC:

Consider the sharing of ideas and collaborative work to enhance progress.
Celebrate achievements for work expended in making quality products
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