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	ABOUT THE UNIT

	Children learn about controlling movement with a cam mechanism as part of a simple toy. The purpose of the toy is negotiated with the children. They develop their designing skills by using information sources to generate ideas and formulate an understanding of how cam mechanisms can be used to produce movement. They extend their making skills by developing techniques in cutting, shaping and joining to combine components and by selecting tools and equipment to measure and cut accurately. Through these activities they gain an understanding of the working characteristics of the materials and components and how they can be combined to create more useful properties. They consider both functional and decorative attributes in a finished product.

	

	PRIOR LEARNING
	VOCABULARY
	RESOURCES

	It is helpful if the children have: 

· learnt how to handle tools safely 

· learnt about the working characteristics of some sheet materials 

· made models with construction kits 

This unit builds on Units 1B ‘Playgrounds’, 2C ‘Winding up’ and 3C ‘Moving monsters’. 

It also builds on Science Units 1E ‘Pushes and pulls’, 2E ‘Forces and movements’ and 4E ‘Friction’.
	In this unit, children will use words and phrases relating to: 

· designing e.g. sequence, annotated diagram, sketch, decision, choice, prototype, model, communicate 

· making e.g. shape, assemble, accurate, saw, mark out

· knowledge and understanding e.g. cam, mechanism, movement, linear motion, rotary motion, pivot, off-centre, axle, force, framework, follower, guide, offset, shaft
	· a collection of toys containing cams 

· construction kits 

· stiff sheet materials, e.g. card, foamboard, corrugated plastic, prepared cams (shaped and off-centre wheels) 

· wooden wheels, doweling, cardboard boxes or wooden frames 

· PVA glue, masking tape 

· tools and equipment – bench hooks, saws, hand drill, G-cramp, round file, single-hole punch, paper drill, metal safety ruler, craft knife, cutting mats and glue gun (for teacher use)

	EXPECTATIONS

at the end of this unit

	most children will:
	have used their knowledge of the movement made by the cam in the design of their toy; have produced sketches and step-by-step plans and identified tools and materials; have measured, marked out and cut accurately, evaluating their work as it develops and at the end

	some children will not have 
made so much progress and will:
	have generated one viable idea after discussion with the teacher; have assembled a simple mechanism as part of the design; have used tools with some accuracy and finished their toy in a design that they have prepared with some assistance

	some children will have 
progressed further and will:
	through discussion, have sketched ideas using their knowledge of mechanisms; have tested these ideas through prototypes before developing a set of plans to work from; have made a model which is accurate, functions well and is well finished and appropriate for the user; have compared their model to the original plan when evaluating and suggested ways to improve the finished product; have considered other ideas for cam-based toys not cased in a box
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	NC Programme

of Study
	Learning Objectives
	Main Activites
	Resources
	Links with ICT

	Knowledge, skills and understanding

Developing, planning & communicating ideas 

1a generate ideas for products after thinking about who will use them and what they will be used for, using information from a number of sources, including ICT-based sources 

1b develop ideas and explain them clearly, putting together a list of what they want their design to achieve 

1c plan what they have to do, suggesting a sequence of actions and alternatives, if needed 

1d communicate design ideas in different ways as these develop, bearing in mind aesthetic qualities, and the uses and purposes for which the product is intended
Working with tools, equipment, materials and components to make quality products
2a select appropriate tools and techniques for making their product 

2b suggest alternative ways of making their product, if first attempts fail 

2c explore the sensory qualities of materials and how to use materials and processes 

2d measure, mark out, cut and shape a range of materials, and assemble, join and combine components and materials accurately 

2e use finishing techniques to strengthen and improve the appearance of their product, using a range of equipment including ICT 

	Investigative, Disassembly and Evaluative Activities (IDEAs)

	
	· To recognise the movement of a mechanism within a toy or model 

· To understand that a cam will change rotary motion into linear motion 

· To understand that different shaped cams produce different movements 

· To learn about the relationship between a cam and a follower
	· Show the class a toy which produces movement using cams.  Ask questions, e.g. Which parts turn? Which parts move? How are the different parts attached to allow free movement? How are the moving parts guided into place? 

· Discuss the importance of the decoration surrounding the mechanism which gives the product its finished quality.

· Explain that the movement is produced using a cam mechanism and show examples of such on the IWB.

· Children to complete an illustrated piece of written work explaining what cams are and how they work.


	A collection of toys containing cams
IWB & internet

Cam board
	NGfL Cymru website

‘Cam Mechanisms’

‘Cams’ presentation

@School website

‘Cam Mechanisms’

	
	Focused Practical Tasks (FPTs)

	
	· To consider the characteristics of the cam mechanism when designing the moving part of their toy 

· To test out their design ideas before proceeding
	· Show the children the ‘cam board’ and ask them to recap how the various cam mechanisms work. Show unlabelled cam mechanism on IWB, ask children to sketch it and label it correctly. Complete IWB activity as a class.

· Explain to the children that they are going to make a toy with a moving part, using a cam. Remind them that they might like to consider the different movements made by different shaped cams when designing the part of the toy that follows on from the cam. Show examples of toys on the internet.

· Show the children an example toy made from the materials they will have available & demo how it works.


	Cam board

IWB & internet

Pre-made example
	Cam diagram from:

www.constructionawards.co.uk
Examples of toys:

www.automata.co.uk
www.powerstock.dorset.sch.uk
http://www.technologystudent.com/cams/cam5.htm
http://www.bridgeview.hull.sch.uk/pages/technology/camtoys.htm
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	Evaluating processes and products 

3a reflect on the progress of their work as they design and make, identifying ways they could improve their products 

3b carry out appropriate tests before making any improvements 

3c recognise that the quality of a product depends on how well it is made and how well it meets its intended purpose
Knowledge and understanding of materials and components 

4a how the working characteristics of materials affect the ways they are used 

4b how materials can be combined and mixed to create more useful properties 

4c how mechanisms can be used to make things move in different ways
Breadth of study

During the key stage, pupils should be taught the Knowledge, skills and understanding through: 
5a investigating and evaluating a range of familiar products, thinking about how they work, how they are used and the views of the people who use them 

5b focused practical tasks that develop a range of techniques, skills, processes and knowledge 

5c design and make assignments using a range of materials, including electrical and mechanical components, food, mouldable materials, stiff and flexible sheet materials, and textiles

	Design & Make Assignment (DMA)

	
	· To consider the characteristics of the cam mechanism when designing the moving part of their toy

· To test out their design ideas before proceeding 

· To cut and join with accuracy to ensure a good-quality finish to the product 

· To test the mechanisms and make adjustments where necessary
	· Brainstorm ideas for a moving toy and ask the children to complete design sheet.

· If ICT Suite is available for use, demo how to use Microsoft Word to produce the decorative features for their toy. Children to work independently to create their decorations in the ICT Suite. If ICT Suite is not available children to produce own designs using art materials.
· Demo how to put the toy together by disassembling one that has already been made. Children to begin to assemble the framework, axle and cams for their moving toy, referring to their initial designs.

· All to write a clear sequence of how the materials and tools should be used and how the making of the toy will proceed.

· Produce the ‘moving’ part of the toy, followed by the decorative artwork for the exterior.

	Stiff sheet materials, e.g. card, foamboard, corrugated plastic, prepared cams
Wooden wheels, doweling, cardboard boxes or wooden frames
PVA glue, masking tape
Recording sheet

IWB & internet

Access to ICT Suite?
	Use IWB to demo how to create decorations for the toy.

Children to design decorations for their toy using Microsoft Word template in ICT Suite (if available for use)

	
	· How to evaluate it personally and seek evaluation from others
	· Children to complete their moving toy.

· Write an evaluation of their finished toy.
	Evaluation sheet
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