	Year 5 – Autumn – Has our planet finished evolving? 
· use research and develop design criteria to inform the design of innovative, functional, appealing products that are fit for purpose, aimed at particular individuals or groups
· generate, develop, model and communicate their ideas through discussion, annotated sketches, cross-sectional and exploded diagrams, prototypes, pattern pieces and computer-aided design
· select from and use a wider range of tools and equipment to perform practical tasks [for example, cutting, shaping, joining and finishing], accurately
· select from and use a wider range of materials and components, including construction materials, textiles and ingredients, according to their functional properties and aesthetic qualities
· investigate and analyse a range of existing products
· evaluate their ideas and products against their own design criteria and consider the views of others to improve their work
· understand and use mechanical systems in their products [for example, gears, pulleys, cams, levers and linkages
Big Ideas: R2, DC1, DC2, DC3, DC4, E1
	End Product: 
Children have learnt about a range of types of CAMs and how they can be used in toys for different effects. They have designed their own rotating Earth toy and created it in teams. 
Video of working toy: Earth CAM toy.
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	Objective and Success Criteria 
	Coverage
	Key Questions 
	Children should be able to
	Resources

	To find out about the different cams and begin to understand how they work. 
(Context – Cams used in toys)

If you need additional support, information about how CAMs work can be found following the links below:
· Types of CAMs 
·  How cams work
· How to make a CAM toy – this may be a good PowerPoint to share with the children as it demonstrates the whole process for making a CAM toy.  
	· Show children video of working CAM toys from other schools: CAM toys and explain that we are aiming to create something similar. Show children video of the rotating Earth CAM toy: Earth CAM toy. This is what we are aiming to make. 
· Explain that we are going to use our toys to teach younger children about how the Earth rotates. 
· Give children to research CAM toys. They could create a collection of their favourite CAM toys. 
· Go around and discuss how they work. 
· Discuss products that we use in everyday life which use CAMs. 
	·  How does a CAM work? 
· What does a CAM do and why are they useful? 
· How do we use CAMs in every life? 
· Which CAM toys have you found? Why do you like them? 
	·  Explain how CAMs work. 
· Know some of the different types of CAMs and how they function. 
· Identify where we use CAMs often in every day life or in their toys. 
	· Laptops for research and to inform design. 

· Balsa wood or similar for toy base. Make sure it is thick enough for purpose. E.g.: Thick balsa wood  

· Wooden dowel rods. E.g.: dowel rods

· Wooden CAMs. E.g.: Wooden CAMs  

· Drill with correct size drill piece

· PVA glue 

· Paint

· Balloons (if doing paper Mache)

· Newspapers (if doing paper Mache)
· 

	To design a background and follower and create a list of resources.
(Context – The follower will be the Earth and the background will be the Sun.)
 
	· Split a portrait A4 page in half horizontally. In the top square children design their follower and in the bottom, children design their background, including the square base which the CAMs will sit inside. See ‘how cams work’ for guidance. 
· Children should discuss the materials that they will use and write a resources list. E.g. wooden squares for the base, rods, circular cams etc. Discuss ideal thickness of wood used for wooden base. 
· Label designs to include lengths of wood and label different parts. 
(Context – This builds on previous learning of exploded diagrams in Year 4.)
· At the end of the lesson, put children into teams.
	·  What is a follower? 
· What is a background? 
· Which materials/components will we use to make our toys? 
· Why are these materials suitable? 
· How can you label your design to make it clearer?
· What is an exploded diagram? 
	·  Be able to explain what a follower and background are. 
· Be able to use exploded diagrams and explain what they show. 
· Label their designs with materials and measurements. 
	

	To create the components for a CAM toy. 
(Context – Work in teams to make the Earth and the background Sun.)

This will need to be done over 2 lessons as if you use paper Mache, it will need to set before it can be painted. 
	·  Discuss ways to make the Earth component of the toy. Create a list of ideas. 
· Try to use children’s ideas where possible, but for the Earth you could use paper Mache over a balloon. Once dry, children could then paint this, focusing on accuracy by looking carefully at a globe. 
(Context – Geography and Science links)
· Discuss ways to make the Sun background and again use children’s ideas where possible. 
· For the Sun, you could sketch it out on cardboard and cut it out. Children could then either paint on top or sketch it and colour it on paper before cutting it out and sticking it on top of the cardboard. The Sun background will need to be longer than 15cm as the base will be 15cm. 
	·  How could we make the Earth component for our toys? 
· How can you make sure your Earth is finished accurately? 
· How can we make a Sun background? 
· Is your background longer than 15cm? Prove it. 
	· Come up with realistic suggestions for ways to make their designs a reality. 
· Use Art techniques to give their products a good finish. 
· Be as accurate as possible with their products. 
	

	To use cutting and joining to create the base for a CAM toy and make the CAM system inside. 
(Context – Work in teams to make the base with precise measurements.)

You will need to model how to build the base once all wooden parts have been cut to size. 
	·  Explain that we are going to be making a CAM base which is 15X15cm. That means each piece of wood should be 15cm in length. 
· Children mark their wood and then cut it carefully using a saw. Teach the rule, ‘mark twice, cut once’ for accuracy. You may want to cut most of the wood for them before the lesson, but leave one piece for each team to cut. They can take it in turns to cut the same piece. Make sure to demonstrate how to use a bow saw safely. Make sure adults supervise the cutting part. 
(Context – This builds on learning about how use a bow saw in Year 3). 
· Once children have cut their 4 pieces, they need to drill the holes for their CAM system. An adult should do this, but demonstrate how to use a drill safely. Make sure holes fit the rods but are not too wide.
· Now children should build the base and sides of their square but leave the top off. 
· Build the CAM system inside using the rods and CAMs, making sure the CAM is slightly to the left or right so that the toy will rotate. 
· The horizontal rod should be longer than the width of the base so that children can rotate the rod with their hands. If you have time, children could make a handle to put on the end of the rod as shown in the ‘end product’ picture but this is not essential. 
	·  Can you explain how to use a bow saw safely? 
· How can you make sure your cutting is accurate? 
· How do we use a drill safely? 
· What does a drill do, why might you use it? 
· Why do we need to leave the top off of our base? 
· Why does the CAM need to sit slightly to the left or right? Why can’t it sit centrally?
· Why do we need to make sure the rod is longer than 15cm? 

	·  Use a bow saw safely. 
· Cut accurately after measuring more than once. 
· Explain why we might use a drill and how to use it safely. 
· Explain how the CAM system they are making works. 
· Understand the importance of accuracy when building. 
	

	To put components together to make a complete, functioning product. 
(Context – Work in teams to add the Earth with rod and CAM to the top of the base and attach Sun background.)

	·  Children check that they can rotate their horizontal CAM easily and that their rod is long enough. 
· Attach their Earth to a rod (check how long the rod needs to be and cut to size before attaching) and feed the rod through the top piece of wood. Place a CAM and a cap on the end. Check that the two CAMs are touching correctly. The vertical CAM should be to one side of the horizontal CAM and they should be touching. Once happy, stick the top piece of wood onto the base to make a complete square. 
· Finally, attach the Sun picture to back of the of the base and you have a finished CAM toy!
	·  Does your CAM rotate easily? 
· If your CAM is too loose for the rod, what can we do to fix it? (blu tac). 
· Are your CAMs touching correctly? How do you know? 
	·  Check regularly that their product functions as expected. 
· Think of creative solutions to problems which may arise throughout the building process. 
· Identify how they know that their product is fit for purpose. 
· Use their product for a specific purpose – in this case, to educate younger children. 
	

	Assessment Questions
Can you explain how your CAM toy works? 
Can you explain how you fixed any problems you had while building? 





	Year 5 – Spring – Is invasion ever justified? 
· use research and develop design criteria to inform the design of innovative, functional, appealing products that are fit for purpose, aimed at particular individuals or groups
· generate, develop, model and communicate their ideas through discussion, annotated sketches, cross-sectional and exploded diagrams, prototypes, pattern pieces and computer-aided design
· select from and use a wider range of tools and equipment to perform practical tasks [for example, cutting, shaping, joining and finishing], accurately
· select from and use a wider range of materials and components, including construction materials, textiles and ingredients, according to their functional properties and aesthetic qualities
· investigate and analyse a range of existing products
· evaluate their ideas and products against their own design criteria and consider the views of others to improve their work
· apply their understanding of how to strengthen, stiffen and reinforce more complex structures
· understand how key events and individuals in design and technology have helped shape the world

[bookmark: _GoBack]Big Ideas: R1, R2, R3, DC2, DC4, E3
	End Product: 
Children have researched, designed and created Viking and/or Anglo-Saxon inspired weaponry. Children have chosen their own materials and can justify their choices. They have detailed specific criteria and evaluated their end products against these.
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	Objective and Success Criteria 
	Coverage
	Key Questions 
	Children should be able to
	Resources

	To find out about designs throughout history. 
(Context – Viking and Anglo-Saxon weaponry). 
	·  Find out about Viking and Anglo-Saxon weaponry. 
· Find out about the materials used and why they were used. 
· Find out about the emblems used on shields and weaponry. 
· Find out about any key differences between Viking and Anglo-Saxon weaponry. 
· Choose designs based on aesthetic qualities. – Potentially make a mood-board. 
	·  What have you found out about Viking/Anglo-Saxon weaponry? 
· Which materials were commonly used and why? 
· Are there any key similarities/differences between Viking and Anglo-Saxon weapons? 
· Why have you chosen that design? 
· What makes that design aesthetically pleasing to you?  
	·  Research to find out about how evens and individuals have helped shape DT today. 
· Find out about materials used in history. 
· Compare and contrast design from different historical figures. 
· Choose the qualities of design that they personally find aesthetically pleasing. 
	· Laptops – to inform design process and for 3D designs. 

· Materials for the children to investigate.

· Materials of the children’s choice, based on their investigations

· Cloth patches in an assortment of colours. E.g.: fabric patches 

· Fabric pens

· Paint

· Sewing equipment and wool. 

· A range of joining materials. E.g.: sellotape, PVA glue. 

· Cardboard

· Scissors

	 To investigate a range of materials and select materials that are fit for purpose based on their aesthetic qualities. 
(Context – Viking and Anglo-Saxon weaponry).
	· Give children a range of materials which could be used for their designs. E.g.: Cardboard, foil, elastic bands etc. 
· Discuss how we could use them alongside images of Viking and Anglo-Saxon weapons. 
· Put children into design teams. 
· Make it clear that we want these products to be aesthetically pleasing so we must consider resources carefully. 
· Children work in teams to choose their ideal materials for their weapons. 
· Children justify their material choices. 
	·  Which materials would you and your team like to use to make your weapons? Why? 
· Which material would be best for the _____? Why? 
· How will you make sure that your design is aesthetically pleasing? 
	·  Choose and use appropriate materials, fit for the task. 
· Justify their choices of materials and work in a team to agree final choices. 
· Consider materials that will be aesthetically pleasing to do the intended user. 
	

	To use sketching to design a textile patch to embellish our designs. 
(Context – Viking and Anglo-Saxon emblems for shields).
	· Show children the cloth patches. Try to get them in an assortment of colours. 
· Explain that we are going to be making our own emblems for our shields. 
· Spend some time researching weapon emblems and their significance. 
· Children discuss the criteria for their emblems in their design teams and agree the characteristics of the team’s emblem. 
· Children sketch and colour individual designs, ensuring that they have the team’s key criteria. 
· Encourage children to keep their designs simple as they are going to be sewing them as much as possible. 
	· What is an emblem? Why are they used? 
· What would you like your emblem to look like? Why? 
· What are the key criteria for your team’s emblem? Why did you choose those? 
· Can you explain how your emblem has your team’s criteria? 
· Why have you chosen those colours? 
	· Use sketching to design an emblem based on research. 
· Design an emblem that would be aesthetically pleasing to the intended user. 
· Design an emblem using specific and agreed criteria. 
	

	To use annotated sketches and CAD to design our product with specific materials in mind. 
(Context – Viking and Anglo-Saxon weaponry – considering how to plan for a stiff and stable structure).
	·  Children should have in front of them, their list of chosen materials, their weapon ideas from their research and their emblem design. 
· Children sketch their Viking/Anglo-Saxon inspired weapons and annotate with chosen material. You could include measurements, particularly for the maths GD. 
· Each child could complete their own sketch before meeting as a design group to make one final design after looking at the designs of the entire group. 
· Encourage children to keep their designs simple and think carefully about how they are going to put them together with the materials that they have chosen. Are their designs realistic? 
· Once sketches are complete, children can make their designs in 3D on TinkerCAD.
· See SE example in TinkerCAD gallery – HWPS SE weapon
	·  Can you show me where your inspiration is for this design? 
· How will this be fit for purpose? 
· Which part of your design do you think is the most effective? Why? 
· Which parts of other people’s designs have you chosen for your final design? Why? 
· How will you make your design aesthetically pleasing? 
	·  Sketch designs with specific materials in mind. 
· Annotate designs with materials and, where appropriate, measurements. 
· Design individually, before meeting as a team to agree final designs. 
· Demonstrate their designs in 3D. 
· Explain how they will make their product aesthetically pleasing for the intended user. 
	

	 To create a product from our designs, making sure that it is stiff, stable and strong. 
(Context – Viking and Anglo-Saxon weapon and shield).
	·  Children are given their chosen materials and make their designs.
(Context – Viking and Anglo-Saxon weapon and shield).
· Once they have made their designs, children should finish to a high standard by painting them. 
· They could add painted details such as shadows etc. for added finish.  
· Children should use their learning about stiff, stable and strong structures from previous years to make sure that their weapons are fit for purpose. 
	· How can you use paint to make your weapon more appealing? 
· How have you made your weapon stiff and strong? 
· Could you make it stiffer/stronger? How? 
· How will you join those pieces together? 

	·  Use chosen materials to make their product. 
· Apply their previous learning of stiff, stable and strong structures. 
· Use paint to create a high standard of finish. 
· Work well within a design team. 
	

	To make textile patches to embellish our designs. 
(Context – Viking and Anglo-Saxon emblems for shields. Children should consolidate the stitching techniques taught in Year 2: running-stitch, back-stitch).
	· Although children are working in teams, each child can make an emblem and they can all be arranged on the team’s shield. 
· Children sketch their emblem onto their fabric patch before colouring/decorating with fabric pens or with paint. 
· Once dried, children can embellish their patches with stitches taught in previous years to give a higher standard of finish. 
· Patches should then be glues on to the team’s shield using PVA glue. 
	·  Have you sketched your design onto your fabric before you’ve painted? Why is this important for a good finish? 
· How will you embellish your patch? 
· Can you remind me how to do a running/back-stitch? 

	·  Understand the importance of sketching before painting. For an accurate finish. 
· Create a product that is based on their design and looks extremely similar. 
· Embellish their designs using previously taught stitching techniques. 
	

	Assessment Questions
How did you make sure your weapon was aesthetically pleasing for a Viking/Anglo-Saxon? 
What did you do to make sure your weapon has a good finish? 



	Year 5 – Summer – Are heroes and Villains so different? 

None – Art focus
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