DT- Mechanical Systems- Automata toys
Year 6- Autumn Term DT
 

Essential Knowledge
 
 
 

By the end of this unit, children will demonstrate independently...
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 To know which mechanisms are working together to make a mechanical system.
That there are different directions of movement. 
That mechanisms can change one type of movement to another. 






	Learning Links

	



Autumn termMy French House 
Within this unit, children will learn how to mark, saw and cut out the components and supports of their toy with varying degrees of accuracy to the intended measurements. They will be able to follow health and safety rules, taking care with equipment. They will be given the opportunity to attempt a partial assembly of their toys using an exploded diagram, following a teacher’s demonstration. They will be able to develop a design idea with some descriptive notes. They will be able to explore different cam profiles and choose three for their follower toppers with an explanation of their choices. Following this, they will be able to create neat, decorated follower toppers with some accuracy, measure and cut panels that fit with some inaccuracies to conceal the inner workings of the automata. They will be able to decorate and finish the automata to meet the design criteria and brief. Finally they will evaluate their finished product, making descriptive an dreflective points on function and form. 
Vocabulary
 
Accurate, automata, axle, bench hook, cam, cam profile, component, cross-sectional diagram, dowel, evaluate, exploded diagram, follower, form, frame, housing, mechanism, storefront, visual

	 Key objectives: 
Design: 
· To be able to notice wider-reaching problems or needs in the community, 
· To come up with a broader range of ideas and deeper innovation, requiring pupils to think critically about their ideas’ practicality and originality. 
· To begin to use more complex annoteated sketches, such as cross-sectional a nd exploded diagrams and pattern pieces in design. 
Make: 
· To produce lists of equipment, materials and tools that they need for a task. To select materials, components or ingredients based on research or user needs. 
· To explain their choices, referring gto their research. 
· To consider which equipment will work well together. 
· To choose from the known range of equipment available to them with little guidance. 
· To assess risks associated with different tools and equipment. 
· To understand and explain the importance of each safety rule 
· To consistently apply safety instructions. 
· To cut jelutong or other harder wood with a coping saw or a tenon saw in small groupps. 
· To cut in a back and forth sawing motion where appropriate. 
· To use hot glue guns safely In supervised groups. 
· To recognise that hot glue is useful for joining materials that need a strong bond that sets quickly. 
Evaluate: 
· To assess their designs against a more complex set of design criteria that includes functionality, aesthetics, user experience, sustainability and cost. 
· To provide feedback that is helpful, specific and encouraging. 
· To incorporate feedback from peers to improve their product further, explaining the changes they made and the impact they had.  
	Lesson 1

Focus: To create design criteria to meet a user’s needs. 

Success criteria: 
· I can pick out the key points from the design brief to create design criteria. 
· I can suggest achievable design criteria. 
· I can measure card and wood accurately. 
· I can cut components using appropriate tools. 

Starter: 
Display the presentation Automata toys and ask the children to discuss the toys that they can see using the question: 
· What are these toys? 
· What materials are the toys made from? 
· How do you play with them?
Ask the children whether they think these toys used batteries or electricity. Guide them to understand that they did not and that the person playing with them created the movement. 

Using slide 2, explain that many toys during the Victorian era were hand-made by parents. Ask the children: 
· What is the father doing in this photo? 
· What materials is he using? 
· Do you think it could float? 
Show the children slide 3 and explain that the photo shows a mechanical toy. Ask the children the questions on the slide: 
· What does mechanical mean? 
· How do you think this toy works? 
· What do you think it is made from?
Explain that this unit asks the children to design and build automata, a type of mechanical toy. 
Show the children examples of mechanical or automata toys and demonstrate how they work if available. 

Main task: 
Display slide 1 of the presentation: Design brief and ask the children to discuss why many small high street shops are closing. Guide the children to determine that pressures from online shopping and supermarkets mean small shops cannot compete. 

Show the children slide 2 and ask them to discuss the request. Ask what interactive means and remind the children of the mechanical toys they saw in the starter. 

Display slide 3, use their booklets to complete their design brief. Discuss ideas for themes and shops that the children could design the automata for and record these on the board. Use the example to guide the children’s thinking. 

Explain that the frame is the first part of the automata that needs to be created. Show a completed teacher example to ensure the children understand which part is the frame. 

Display the video Marking and cutting 
Demonstrate to the children:
· How to mark the wood accurately  using a pencil, ruler and, if available a set square. 
· How to safely cut the wood using a bench hook and a saw. 
· How to use a drill and bench hook to drill holes for the axle (unless pre-drilled parts are provided for the children). 
Model each process as a stage, working through them individually alongside the class if appropriate. 

Display the presentation Making the frame and discuss the cutting list. 

Hold up each material to clarify the difference between 
· 10mm x 20mm wood square rod. 
· 3mm round dowel. 
Provide each pair with the activity Automata frame cutting list printed to 100% scale to retain accurate measurements. Encourage the children to use this as a guide and a checklist for each component. 

Hand out the wood, pencils, rulers, set or engineer square (if using), saws and bench hooks. Explain that the children will work in pairs to ensure accurate measuring and cutting. Allocate each child within the pair the roles of ‘mark’ and ‘saw’. Halfway through the activity, ask them to switch roles. Encourage them to double-check each other’s measuring and sawing. 

Explain that after sawing the wood components for the frame, the raw cuts may be rough and could lead to splinters. Hand out sand or glasspaper and demonstrate how to rub and smooth the ends. Ensure that the children to not rub more than a few times on each rough end as this will alter their size. 

Holes will need to be drilled into two of the ‘c’ pieces. Demonstrate how to mark out the centre point, clamp the wood with a clamp or a vice and drill a 4mm hole through the middle with a hand drill. These pieces could be made before the lesson rather than the children making them. 
Allow time for the children to cut and finish their frame components. 
Model how to label all the A, B and C components and allow the children time to do this. 

Hand it the masking tape and a plastic wallet to each pair. Ask the children to use the tape to bundle their wooden automata frame components, add their names and place them inside the plastic wallet. 

The automata frame supports
Display slide 2, hand out a piece of A4 thick crd to each pair and the Activity: Automata supports template oriented on A4 thin card to 100% scale to retain accurate measurements. 
Explain that these components will help strengthen the frame and joints to make them more stable. The top panel will act as a guide for the followers to go through. 
Ask the children: 
· Can you define the word accurate? 
· Why do the automata frame components need to be accurate? 
· Would you use a saw to cut these components? 

The children will need to measure, mark and cut the top panel out of the A4 thick card and the frame supports out of the thin card. 
Hand out scissors and instruct the pairs to cut out each part, accurately following the lines. 
Explain that the children will need to add these to the plastic wallet with the wood frame components from earlier. 

Plenary: Ask the children to reflect on the lesson, discussing how they measured, marked and cut. Ask them to think about a piece of advice that they would like to tell someone new to the activity or to share a problem they had and how they solved it. 
	Lesson 2

Focus: To use an exploded diagram to assemble a frame. 

Success Criteria: 
· I can discuss why diagrams are important in the design process. 
· I can identify how an exploded diagram matches my components. 
· I can assemble a frame and join it together. 
· I can create a design idea using design criteria as a guide. 
Starter: 
Display the presentation Exploded diagrams and ask the children the question on the slide, click to reveal the answers. 

Explain that diagrams help ensure good communication between designers and their customers. 
Ask the children: 
· How can a visual help with communicating an idea? 
· What could go wrong if a diagram is not used? 
Show slide 2 and ask the children what is happening in the image. Ensure the children recognize that the person is assembling something. Explain that they are assembling flat-pack furniture. Click the interactivity to show an example of instructions. 
Ask the children: 
· What are the instructions for? 
· What do the instructions include? 
Explain that these diagrams are called exploded diagrams and are useful for understanding how to assemble products. 
Display slide 3 and move the mouse pointer over the diagram to show how the exploded diagram fits together.  Explain that they will use an exploded diagram and the components from the last lesson to assemble their frame. 

Main task: 
Explain to the children they will assemble the automata frame using the resource automata exploded diagram and sticky tack so they can ensure the components are in the correct place before glueing. 

Hand out each pair’s plastic wallet of components from lesson 1
Remind the children how they lettered the components and explain the connection between the letters and the exploded diagram labels. Provide the children with sticky tack and the resource and ask them to assemble the automata frame. 

Look for pairs placing the B components between A components and use these as good examples of how they have used the diagram. 
Gather the class and discuss how the challenge went and their difficulties. Record their responses and discuss how the difficulties can be overcome. 

Assembling the frame- ask the children: 
· How will they join the frame components permanently? 
· Which glue is safer, hot glue or PVA? 
· What are the challenges with PVA?
Show the children the pupil video assembling the frame
Demonstrate to the children how to assemble the automata frame using a gue gun or PVA glue. 
If the children the initial challenge with sticky tac difficult, use this as an opportunity to show them the assembly in stages, stopping and clarifying after each step. 
If using PVA, allow the children time to assemble their automata frames and then leave them to set and dry. 
If using hot glue, consider teaching the next part of the lesson so that small groups can work on glueing their frames with supervision while the rest of the class works on design ideas. 

Automata design ideas: 
Remind the pairs of the design criteria that they completed in lesson 1. Explain that the design criteria will inform their design ideas. 
Display the presentation Automata design ideas to review the example design criteria on the board. 
Discuss the children’s design ideas from lesson 1. 


Explain that to meet each point in the design criteria; the children must consider how to cut and make each part out of paper or card. 

Show slide 2 and discuss the completed design idea drawn from the criteria. 
Ask the children to produce two ideas in their booklet- remind them that their design criteria should inform their design. Encourage them to add labels to their design ideas to explain how it links with each criteria point. 

Plenary: Ask each group to review and decide which design ideas they will use to complete the final design. They may want to use parts from both ideas to form a final idea. 
	Lesson 3

Focus: To explore a mechanism to inform a design decision. 

Success Criteria: 
· I can describe the way a follower moves for a specific cam. 
· I can create cams by cutting and glueing. 
· I can test cams using my automata frame. 
· I can decided which cams to use based on my design ideas and create design criteria. 
Starter: 
Display the presentation Camsand click the interactivity to show the diagram. Explain that a cross-sectional diagram is like a product sliced down the middle so that the inside is shown. 
Display slide 2 and ask the children: 
· What is the purpose of this kind of diagram. 
· Can you think of a toy or product with inner workings? 
Draw the children’s attention to the cam and ask what does the shape remind you of? 

Show slide 3 and ask the children to determine what the diagram is showing. Focus their discussion using the bullet points on the slide. 

Guide them to work out that the follower moves up and down as the cam rotates. Show the finished teacher example to demonstrate this. 
Ask the children: 
· How does the cam move? 
· How does the follower move? 
· Are these all the same or different? 
Display slide 4 and explain that this is a circular cam and that the came are names after their shape or profile. Draw the children’s attention to the blue line and explain that this shows the movement of the follower when the cam is rotated. Invite the children to discuss why the blue line is flat and has no ups or downs. 
Take feedback and guide the children to understand that because this cam is a circle, the follower will not move up and down as a circle is the same shape all the way around. 

Use the examples on slide 5 to show different shaped cams that will cause the follower to move in different ways. 
Model drawing a line to show how the follower would move with an oval cam. (A wavy line going up and down in regular intervals). 
Display slide 6 and ask the children to predict how the follower would move if they used a star cam or a snail drop cam. 
Allow the children some time to complete the activity on the board and take feedback. Use slides 7 and 8 to explain the movement of the cams so that the children can check their ideas. Explain that by choosing different cams, they can show different kinds of movement in their automata toy. 

Main task: 
Exploring cam profiles. 
Demonstrate to the children how to: 
· Cut and stick their cam profiles onto the corrugated card. (It must be thick enough to have an edge the follower can drift along and remain rigid when in motion. 
· Pierce holes in the cams using a pencil and eraser and then attach them to the axle. 
· Cut and attach a follower base to the bottom of each follower. 
· Use a piece of art straw to reduce the friction between the follower and the frame at the top. 
Ask the children: 
· What is the purpose of the follower base? 
· How could you make the cams thicker? 
· How should you turn the axle? 

Hand back the children’s worksheets and automata frames and provide each pair with the following: glue pencil, rubber, scissors, corrugated card sheets, art straws and thin/thick card options for the follower bases. 
The children may also wish to attach some temporary toppers to their followers using sticky tack so they can see the movements the followers are making more clearly. 

Give the children some time to test each type of cam and make sure that they can get the mechanism to work. Ask them to record their choices in their booklets. 

Designing the follower toppers
Demonstrate to the children how to: 
· Create two identical cut outs for each follower. 
· Glue them together to create a slot at the bottom and seal them at the top. 
Ask the children to design their follower toppers according to their design ideas and sketches on the activity: cam choices. 

Plenary: 
Gather the class and discuss the cam exploration. Encourage them to explain how they used their exploration to inform their design decisions. Ask the pairs to place their automata mechanisms on their tables and then change places with another group. Each group should test the automate mechanism they find at their new table. 
Ask the pairs to give feedback to each other. They should describe: 
· How they got the mechanism to work
· How they might make it smoother. 
· What they like about it. 

	Lesson 4

Focus: To evaluate a completed design 

Success Criteria:
· I can measure and cut panels to conceal a mechanism.
· I can finish and decorate my automata so it meets the design brief. 
· I can describe the successes of my finished product. 
· I can reflect on how my product meets the design brief. 
Starter: 
Display the presentation Storefronts and window display. Ask the children to discuss the images. Guide the discussion with these prompts: 
· Identify the type of show and how they know. 
· Discuss some things the images have in common. 
· Determine the purpose of these displays. 
Take feedback. The children may suggest that: 
· The images show a shoe shop, a cake shop and two clothing shops. 
· Thet all clearly show the products that they sell. 
· They all arrange the products in an interesting way.
· The shops display items like this to attract customers. 
Remind the children of the purpose of their automata designs. To create a window display to help shops attract customers. 

Display slide 2 and explain that this is an empty window display. Remind the children that window displays show the products in an interesting and appealing way. Use interactivity to show that items can be dragged and dropped onto the display multiple times. 
Ask the children: 
· How could the items be grouped? 
· Why would grouping some of the items be a good idea? 
Using whiteboards and pens, ask the children to draw a quick outline of the display and put them items on it. Number the items from one to seven rather than having the children draw each item each time. 
Ask some pairs to share how they have arranged the display. Drag and drop the items into the places they describe while they do so. Use the reset tool before taking feedback from each pair. 

Main task: 
Housing and decorating the automata
Explain to the children that they will create a design to cover the mechanism within the automata. 
Share the pupil video. Consider leaving the video playing in the background so the children can refer to it while working. 
Ask: 
· Why is covering the mechanism so important? 
· What materials could be useful? 
Demonstrate to the children how to measure, mark and cut out the front, back and side panels using their frame/ 
Explain that the children will decorate each panel and, if they glue additional parts such as textures and pom-poms, they will need to give this additional time to dry before attaching them to the automata frame.  

Hand back their automata from the last lesson. Provide each group with thin or thick card, glue, a pencil, a rubber, a ruler, scissors and colouring equipment. 
Remind the children that they must follow their design idea and the criteria closely to meet the design brief from the first lesson. Their designs should reflect the window display that they are making an automata toy for. 

Allow time for children to complete the activity and troubleshoot any issues with their mechanism. 

Final evaluation: 
Ask the children to use their booklet to reflect on the following: 
· Quality of finish: is it smooth, decorative and neat? 
· Accuracy of joints: are there any gaps? Does the automata wobble when on a flat, even surface? 
· Cam function: do the cams work well when the axle is rotated? Do the follower toppers move as accepted?
	





















image1.png




