Scheme of Work Planner

	Year: 9
	Group: 9aTE4
	No of lessons:
 12
Duration: 12hrs


	Project title: Understanding Resistant Materials - Design & Make a 3D Clock


	Introduction:  Key purpose of project / Description of Learners

	This unit is targeted at students of mixed ability at the City of Leicester and Sixth Form Centre, a large co-educational comprehensive inner city school. Average class size is approx. 24 pupils who are timetabled with a one hour lesson slot per week for resistant materials.  Approx. 60% of pupils have English as an additional language and overall about seven-tenths of the pupils come from families of ethnic minority heritage. The social and economic background of pupils is broadly average overall.
Students will have had previous experience of working with different types of materials including wood, metal and thermoplastics using a variety of hand tools to produce quality artifacts. Students have been previously guided in their design activities by following a structured process to ensure success. Some students are currently 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 to design and make a three dimensional clock. The finished clocks are to be in the Memphis style and students will 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 processes to realise their design idea.
See next page for full class list which gives details of ages, ethnicity and special considerations.

Note:

On reflection, this unit is very intensive and as a major project at the end of key stage 3, it may be more appropriate to deliver the content over a 22 week program which would give more scope for focused practical tasks and exploring knowledge and skills in greater depth.

Group 9aTE2 class list below

Forename

Surname

Gen.

Age

Ethnicity

Medical

SEN Stage

SE Need

Lang.

EAL Level

EAL Code

Form

G&T Code

G&T

 Arfan

A

M

13

Pakistani

None Known

None

None

Urdu

3

E

09SE

n/a

n/a

 Naeema Yusuf

B

F

13

British Indian

Glasses

None

None

Urdu

n/a

n/a

09SE

n/a

n/a

 Zak Maurice

B

M

13

UK White

None Known

None

None

English

n/a

n/a

09RS

n/a

n/a

 Lyndsay Nicole

C

F

14

UK White

None Known

1

L.D./spL.D.

English

3

U

09TH

n/a

n/a

 Sukhvir Kaur

D

F

13

British Indian

None Known

None

None

Panjabi

n/a

n/a

09AN

n/a

n/a

 Sean Martyn

G

M

13

UK White

Asthma

None

None

English

n/a

n/a

09AN

n/a

n/a

 Rohina

G

F

13

British Indian

Slight Hearing Loss (Grommets Fitted)

None

None

Kutchi

n/a

n/a

09AN

n/a

n/a

 Olivya

H

F

13

UK White

None Known

1

L.D.

English

n/a

n/a

09RS

n/a

n/a

 Jiten

J

M

13

British Indian

None Known

None

None

Gujurati

3

E

09RS

n/a

n/a

 Umaima

K

F

13

Pakistani

None Known

None

None

Urdu

n/a

n/a

09AN

n/a

n/a

Sumayya

L

 

 

British Indian

None Known

None

None

Gujurati

n/a

n/a

09AN

n/a

n/a

 Tanya Clare

McC

F

13

UK White

None Known

None

None

English

n/a

n/a

09TH

n/a

n/a

 Saleha Banu

M

F

14

British Indian

None Known

None

None

Urdu

3

E

09SE

n/a

n/a

 Raj Baldev

O

M

13

African Asian

None Known

None

None

Gujurati

2

E

09AN

n/a

n/a

Zoeya

O

 

 

British Indian

None Known

None

None

Kutchi

3

E

09AN

n/a

n/a

 Mitesh

P

M

13

British Indian

None Known

2

L.D.

Gujurati

3

E

09TH

n/a

n/a

 Poonam

P

F

13

British Indian

None Known

None

None

Gujurati

n/a

n/a

09TH

n/a

n/a

 Amy Jayne

P

F

14

UK White

None Known

2

L.D.

English

n/a

n/a

09RS

n/a

n/a

 Keval Dhiraj

S

M

14

British Indian

None Known

None

None

Gujurati

n/a

n/a

09RS

n/a

n/a

 Madhuri

S

F

13

British Indian

None Known

None

None

Gujurati

3

E

09AN

n/a

n/a

 Rajiv Khandubhai

S

M

14

British Indian

None Known

None

None

Gujurati

n/a

n/a

09SE

n/a

n/a

 Rupal

S

F

13

British Indian

None Known

None

None

Gujurati

n/a

n/a

09TH

Hist/
Maths

Gifted

 Jade Louise

T

F

13

UK White

None Known

None

None

English

n/a

n/a

09AN

Social

Talented

 Shaun Alan

W-C
M

13

UK White

Eczema,  Aching Muscles

2

L.D.

English

n/a

n/a

09SE

n/a

n/a




	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:
Strip Bender, 
Glue Gun,
Band Saw for teacher only, 
Metal/ Wood lathe for special applications only outside normal lesson time.
Vacuum Former (if design best executed by this method.)
Materials :

Raw Materials - Acrylic off cuts, various colours, MDF / Softwoods
Standard Components – Clock Mechanisms / Hands

Chemicals - Adhesives : Tensol 70, Wood Glue / Paints (spray aerosols/ water based)
Finishing Materials – Abrasive Paper, ‘Brasso’ Metal Polish, Paints
Unit

Qty

Total

Notes

Clock Mechanisms

£2.00

24

£48.00

std clock + batteries + hands

MDF Board 6mm

£10.00

1

£10.00

4'x8' sheet => 24 pieces approx 12"sq (290mm sq final)

MDF Board 18mm

£10.00

1

£10.00

4'x4' sheet => 24 pieces approx 12"x6" (290mm x 150mm sq final)

Acrylic Offcuts

£10.00

1

£10.00

Box

Metal Tube

£10.00

1

£10.00

3x1m

Fixings, Paints, etc.
£20.00

1
£20.00

assorted

Total

£108.00

Suggested cost per student £3.50 which covers cost of mechanism and contribution towards materials and sundries
Processes/ Risks:
· Cutting / Sanding – dust generation (particularly MDF), 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

· 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)

· 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



	Outline of key developments
	Key activities to fulfil developments

	Understanding the design brief and objectives for DMA activity
Use suitable framework for analyzing design by others 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 clocks in Memphis style. This means examples from Memphis as well as general clock designs. Reinforce design process model as well as constant evaluation and refinement.

Use cognitive chart to identify key features of Memphis design style to apply to DMA. Use sketching, orthographic, exploded and isometric drawings to describe design ideas
Receive inputs on various materials (wood, plastic, metal, smart, etc.). Assess information and annotate design ideas with possible practical solutions.

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

Obtain materials from cutting lists ready for 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.
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)

	NC Level 3 – 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. Simple 2D idea is normally produced which requires advice and input to progress. Making will be rushed and generally will have poor finish or not match initial plan. 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.


	NC Level 5 – Research will include a range of sources and will be referred to during the 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 which will include planned construction stages with timing considerations. There will be a good quality finish through appropriate use of tools and equipment. The product will be checked during manufacture and modify approach to work if required. Evaluation may reveal shortcomings or further developments after product testing.



	NC Level 7 – During initial investigations, research will be thorough exploring forms, functions and processes. 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. Product would be planned in detail with material list, assembly sequence, jigs, timings, 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
(max 8)
Weighting

Weighted Mark

Design Stages

Provide a description of the key elements of the Memphis style and consider existing clock designs
1∙25
Produce a range of solutions that reflects the Memphis style and functions as a three dimensional clock
1∙25
Develop a single solution which satisfies the brief including a making plan (equipment, materials, etc.) 
1∙25
Use of graphical communication / IT skills to convey ideas

1∙25
Design Total (max 40)

Making Stages
Develop a clear plan for making the 3D clock including materials, equipment and processes required
1∙5
Select and use appropriate equipment and processes safely manufacture the clock design
2∙5
Demonstrate the level of accuracy and finish required for the finished clock to be on prominent display
2∙5
Evaluate, test and modify work throughout the designing and making process
1∙0
Making Total (max 60)

Project Total (max 100)

Relationship of Project Total Marks to Estimated Levels

Project Total

Level

10 – 12∙5

1

13 – 25

2

25∙5 – 37∙5

3

38 – 50

4

50∙5 – 62∙5

5

63 – 75

6

75∙5 – 87∙5

7

88 – 100

8




Scheme of Work Planner:  Week by Week Lesson Descriptions

	Year: 9
	Group: 9aTE4
	Project title: Design & Make a 3D Clock (Understanding Resistant Materials)
	


	Week
	Topic/area of study


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

(pupils will do better…)
	National Curriculum Programme of Study links
	Activities
(SMSC/ extension/  differentiation)
	Resources/risks

	1

	Understanding the design brief and objectives for DMA activity

Reinforcement of design process model.
Documentation of research to aid development of ideas.
	Use cognitive chart to identify key features of Memphis design style to apply to DMA.
Describe design process model as well as constant evaluation and refinement.

Produce an outline specification
	1a
identify relevant sources of information, using a range of resources including ICT
1b
respond to design briefs and produce their own design specifications for products
7a
product analysis
	Homework:
Research existing clock designs and develop ideas
Differentiation:

Provide writing frame for design and research

SMSC:

Consider interpreting work of other designers and impact on society

	Assessment sheet
Memphis style sheet

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

	2


	Understanding Drawing Styles and Modeling. These include:

-
initial idea sketching
-
Development exploring forms and ‘thinking on paper’
-
Exploded views to show assembly

-
Model/test mechanisms or finishes
Explore criteria that require consideration. Include aesthetics, cost, function, safety, intended users, manufacture, etc.

Reinforce goal of research to assist in developing design ideas from different sources.


	Use sketching, orthographic, exploded and isometric drawings with annotations to describe and develop design ideas.
Model any mechanisms or plan arrangements to test finishes during making

Review design ideas to give consideration to specification requirements. Evaluate progress and set targets for completing research and design
	1c
develop criteria for their designs to guide their thinking and to form a basis for evaluation

1d
generate design proposals that match the criteria

1e
consider aesthetics and other issues that influence their planning [for example, the needs and values of intended users, function, hygiene, safety, reliability, cost]
1f
suggest outline plans for designing and making, and change them if necessary
1h
use graphic techniques and ICT, including computer-aided design (CAD), to explore, develop, model and communicate design proposals [for example, using CAD software or clip-art libraries, CD-ROM and internet-based resources, or scanners and digital cameras].
3a
evaluate their design ideas as these develop, and modify their proposals to ensure that their product meets the design specification

	Differentiation:

Provide drawing aides such as isometric grid to assist with sketching.
Extension:

Consider batch production when designing. Consider jigs and fixtures, etc. 

SMSC:

Consider interpreting work of other designers and impact on society
	Drawing Tools and research collected
Examples of different types of illustrations i.e. sketching, projections, exploded views, etc.

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

	3


	Wood/ Plastic matrls. Theory

Review different types of woods (hardwood, softwood, etc.) and plastics (thermo, thermoset, etc.) and their properties in preparation for making

Continue with design development to refine ideas towards solution

	To be able to appreciate the great variety of hardwoods, softwoods and plastics commonly used in society.

To be able to answer questions regarding the properties, uses and common forms of woods and plastics
	4a
to consider physical and chemical properties and working characteristics of a range of common and modern materials

4b
that materials and components can be classified according to their properties and working characteristics
1e
consider aesthetics and other issues that influence their planning [for example, the needs and values of intended users, function, hygiene, safety, reliability, cost]

	Differentiation:

Include graphics and physical samples to assist explanations

SMSC – which resources should not be encouraged on environmental grounds – what could be substituted/ changed
Homework:

Complete design development ready for review following week 
	Chart listing softwood and hardwood uses and properties
Chart listing plastic uses and properties

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

	4


	Metal/Smart matrls. theory

Review the different classification of metals and potential for alloys to affect properties.

Review design stage re aesthetics, cost, 
	Appreciate the conflicting demands faced by designers and product makers when balancing costs and function with aesthetics and form to reach a practical outcome
Understand the wide variety of ferrous and non ferrous materials and how they may be combined to enhance particular properties such as strength, ductility, etc.
	2e
about the working characteristics and applications of a range of modern materials, including smart materials.
1e
consider aesthetics and other issues that influence their planning [for example, the needs and values of intended users, function, hygiene, safety, reliability, cost]

	Extension : identify materials required ready for making from following week.
SMSC – review cultural influence on design by reviewing individuals work within parameters of brief
	Chart lsiting ferrous and non ferrous metals with their properties (including common alloys)
Minimal risk in classroom environment – ensure all machinery isolated from previous lesson

	5


	Flowchart/ Planning

Cutting Lists/ processes

Difference of input, process, decision shapes and stages

Identify key processes that are to be encountered duting making
	To use the flowchart technique to show how the project was planned. All the process should be placed into the correctly shaped boxes.
Identify key workshop safety requirements some of which are listed below
· 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


	2b
to take account of the working characteristics and properties of materials and components when deciding how and when to use them
1f
suggest outline plans for designing and making, and change them if necessary
	Differentiaition :
Have flowchart shape templates available to assist in drawing out / fill in typical layout

Extension: Use of more challenging processes – start making
SMSC: how could tasks be shared out to help overall group. Co-operative work?
	Flowchart information sheet with symbols and meanings.
Blank cutting lists for common analysis of resources

Workshop activity risk

Handtool use

Isolate machinery during lesson i.e. on demand only

Concentrate on marking out activity and planning cutting activity


	6


	Hand Tools what & how

Finishes

Describe suitable hand tools for holding, cutting, marking out and piercing materials
	Select the appropriate tool for a given task and describe the features that allow the tool to complete a particular task
Demonstrate the safe use of tools during workshop activities
	7b
focused practical tasks that develop a range of techniques, skills, processes and knowledge
	Differentiaiton: Use word bank to assist with correct terminology and identification of tools
	Hand tool classroom resource which includes saws, marking tools, measuring tools, files, planes, vices, cramps, etc.

	7


	Quality Control
Jigs & fixtures

Finishes
	Pupils should describe different aspects 
	
	
	Example of jig to bend a piece of acrylic to the same shape time after time.

Risks:

Strip Bender => heat (170˚C to soften) preparation to reduce heat exposure when handling hot materials gloves/ tongs

	8


	CNC machines
Vacuum Forming
	
	7b
focused practical tasks that develop a range of techniques, skills, processes and knowledge
	
	Vacuum Forming machine
Risk:

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

	9


	How to design for batch production.
Use of standard components, modifications for ease of manufacture or assembly, jigs, fixtures, gauges, etc.

Use of CAD/CAM to ensure repeatability through demonstration
	Consider the uses of machine tools to produce quantities of the same item. Divide products into components with suitable interface points for assembly.
Continue with DMA activity to
	2d
to make single products and products in quantity, using a range of techniques, including CAD/CAM to ensure consistency and accuracy
4d
how multiple copies can be made of the same product.
	Extension: Modify design to allow for several copies to be made
SMSC – Replacing men with machinery – implications for society on how we use technology
	Example of CAD/CAM ICT using vinyl cutter to produce multiple clock faces from Corel drawing

	10


	Impact upon environment during manufacture (disposal/recycling)
Consequences of  design choices on manufacturing issues, anticipated usage and resources

	Discuss a range of resource issues when designing to use materials sympathetically and due consideration for by products from processes, anticipated life span and opportunities for reuse of resources.
	3c
identify and use criteria to judge the quality of other people's products, including the extent to which they meet a clear need, their fitness for purpose, whether resources have been used appropriately, and their impact beyond the purpose for which they were designed [for example, the global, environmental impact of products and assessment for sustainability].
	SMSC – Is there bias in information provided by different groups on the same issue, e.g. consumer group vs. production company re non-renewable energy.
	

	11


	Making session to finish projects
Refocus on previous topics as necessary – advance warning for presentation
	
	2c
to join and combine materials and ready-made components accurately to achieve functional results
3b
test how well their products work, then evaluate them
	
	

	12


	Group presentation skill – actively listen to others and provide constructive comments

Importance of evaluation of all work, either self or others and how it contributes to knowledge and understanding

Satisfaction through achievement of project goals and ability to control and monitor their own performance
	Have a collective appreciation of the work undertaken by the group and celebrate good effort and results
Actively review performance and consider positive measures that would help future performance.
Take home a quality product!
	3c
identify and use criteria to judge the quality of other people's products, including the extent to which they meet a clear need, their fitness for purpose, whether resources have been used appropriately, and their impact beyond the purpose for which they were designed [for example, the global, environmental impact of products and assessment for sustainability].
	Differentiation:

Use evaluation template to assist with evaluation

Extension:

Hone presentation skills in demonstrating to group rationale for design

SMSC : Recognise the value of the work undertaken during the project
	Evaluation pro forma sheet
Completed prodcts for presentation

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