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Children will explore stability and methods to strengthen structures. They will  understand Baby Bear’s chair weaknesses and develop an improved solution for him to use.


Structures: Baby Bear’s Chair
 

Essential Knowledge
 
 
 

By the end of this unit children will
 
 
 
 
 
 

· Identify man-made and natural structures.
· Identify stable and unstable structural shapes.
· Contribute to discussions.
· Identify features that make a chair stable.
· Work independently to make a stable structure, following a demonstration.
· Explain how their ideas would be suitable for Baby Bear.
· Produce a model that supports a teddy, using the appropriate materials and construction techniques.
· Explain how they made their model strong, stiff and stable.

Exploring how bodies and faces are portray art: looking at the work of a number of artists, using their bodies to form shapes, creating collages, drawing portraits and creating a peg figure
 

Vocabulary
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design criteria, man-made, natural, properties, structure, stable, shape, model, test



DT – Baby’s bear’s chair -  

	Key Objectives-
· National Curriculum - 
· Explore and evaluate a range of existing products
· Generate, develop, model and communicate their ideas through talking, drawing, templates, mock-ups and where appropriate, information and communication technology
· Explore and use mechanisms in their product
· Explore and evaluate a range of existing products
· Design purposeful, functional, appealing products for themselves and other users based on design criteria
· Generate, develop, model and communicate their ideas through talking, drawing, templates, mock-ups and, where appropriate, information and technology 
· Select from and use a range of tools and equipment to perform practical tasks
· Evaluate their ideas and products against design criteria
Unit outcomes - 
· Identify man-made and natural structures.
· Identify stable and unstable structural shapes.
· Contribute to discussions.
· Identify features that make a chair stable.
· Work independently to make a stable structure, following a demonstration.
· Explain how their ideas would be suitable for Baby Bear.
· Produce a model that supports a teddy, using the appropriate materials and construction techniques.
· Explain how they made their model strong, stiff and stable.


Vocabulary
designing eg purpose,ideas,discuss, explore, predict, guess, survey, table, venn diagram, most/least common 
making eg joining, combining, connecting, testing, punching 
knowledgeand and understanding
design criteria
man-made
natural
properties
structure
stable
shape
model
test


	Session 1
Exploring stability
L.O.  To explore the concept and features of structures and the stability of different shapes
 S.C.I can identify natural and man-made structures
I understand what is meant by stability and can identify when a structure is more or less stable than another
I know that shapes and structures with wide, flat bases or legs are the most stable
Explore (15 mins)
To explore stability, the children will conduct an experiment. Play the children the Pupil video: Exploring stability.
Pupil video: Exploring stability 
Display this on your interactive whiteboard.
  
You may want to replay the Pupil video: Exploring stability or leave it to run in the background so that the children can continue to refer to it while you are going around the class.  Alternatively, model making the shapes and testing stability yourself. 
Give each child a copy of the Activity: 3D shapes worksheet and a ball of Playdough.  The children are going to first create the shape (pyramid, cylinder, sphere, cuboid) and then test the stability of the shape.
Children’s shapes do not need to be particularly accurate but keep an eye out for key features that would affect stability, such as whether the shape should have a flat base or whether edges need to be rounded. Make sure hands are dry and there is no liquid insight. Wet playdough becomes slimy and gets everywhere!
Explain to the children that they are going to work with the same piece of Playdough for each shape so that the stability test is a fair test.
To measure the stability of each shape in turn (see kapow plan.
There are three key features to a stable free-standing structure:
· low height
· wide base
· flat base
The children should find that the low-rise pyramid and cuboid are the most stable and the sphere and cylinder are the least stable.
Discuss (5 mins)
Ask the class what features they think can make a structure stand up/stop it falling over.
Display the Presentation: Testing stability and slides 6 to 9.
Presentation: Testing stability 
Display the presentation on your interactive whiteboard.
  
Use the presentation to explore the following structural designs
Multiple legs, Flat base, Spheres, Stools 
 
Baby Bear chair analysis (10 mins) Continue to slide 10 of the Presentation: Testing stability, and show the children the chairs that Baby Bear is sitting on.Ask the children:
· Are they man-made or natural? 
· What 3D shapes can you see?
Give each of the children a copy of Activity: Baby Bear chair analysis. There are two versions:
· Version 1 on the first page allows the children to identify and circle the keywords.
· Version 2 on the second page gives children the freedom to write their own keywords or sentence(s). 
Explain to the children that they will need to look closely at each of the features of the chairs on the sheet and consider their shape. Think about what 3D shape they are, how many legs they have and what we have learned about this during our experiment earlier. They need to record their thoughts on the word bank or writing block below each chair.
After the children have completed this activity, reflect on their thoughts back on slide 10 of the Presentation: Testing stability and correct any misconceptions. Hold a vote for the best, most stable chair for baby bear and reiterate why this would be the most stable.
Pupils needing extra support: The shapes could be premade and the experiment could simply be demonstrated, or alternatively put children in mixed ability pairs or groups. Utilise the word bank edition of the Activity: Baby Bear chair analysis and consider putting them in pairs. If necessary, approach the chair analysis as a class or group and where possible, use real examples of a gym ball and stool.
Pupils working at greater depth: Could work individually and make a wider range of shapes to test. You could then encourage them to combine shapes or come up with their own shapes to test. They could label the diagrams in more depth,  for example, where there might be visible nuts and bolts or other joints, identify materials used and why they are good choices, identify how the stability could be improved.

	Session 2
Strengthening materials

L.O.To explore strength in different structures
To understand that the shape of the structure affects its strength
  
S.C.I know the meaning of the words strength, stiffness and stability
I know there are different ways paper can be folded to improve its strength and stiffness
I can build a strong and stiff structure by folding paper
I can test the strength of my structure

	  
Discuss (5 minutes)
Ask children to think back to Lesson 1 (see  and discuss the following terms and examples of each:
· Stability – When something is firmly fixed or not likely to change or move, for example, a house, a mountain.
· Strength – Someone that is strong or something that is strong and not easily broken, for example, wood, brick, building.
· Stiffness – A material or object that does not bend easily, for example, metal/a metal pole/climbing frame.
Ask children why these properties are important for structures. (So that the structure is stable, does not fall over/get soggy in the rain/bend or break when used.)
 
Explore (5 minutes)
Holding up the collapsed paper structures from the Attention grabber, and ask the class the following questions:
· Which part of the triangle and square sections are the most crumpled? (One of the corners.)
· Which is the weakest part of the structure? (The corners.)
· Why was the cylinder stronger? (Because it doesn’t have any corners.)
The reason the square and triangle structures are weaker is because they have corners. Corners work really hard and try to support the weight, while the walls between them do very little of the weightlifting. Eventually, the corners buckle under the whole load and collapse.
Cylinders are the strongest, simply because they do not have any corners. The whole structure bears the weight evenly and can therefore carry more weight. To improve strength in a structure, simply remove the corners.
Make and test (20 minutes)
As demonstrated in the Teacher video: Strengthening materials, 
show the children how to make a strong, stiff paper tube and secure it with tape.
Overlapping the paper improves the stiffness of the structure as it thickens the walls by layering. To increase stiffness, thicken the walls by adding more layers – glue makes them even stiffer. Stiffer structures can improve strength.
Now individually or in pairs/groups, pupils construct their own tubes and then test their structure’s ability to resist destruction by applying an increasing number of books and recording the results in a tally chart.
 
Safety
· Pupils should test structures on the floor to avoid the books falling from a height.
· Use lightweight books so that should they fall, they should not do any harm.
· Use masking tape (not sellotape) as it is less fiddly and can be torn easily, so there is no need for scissors.
 
Key questions
· What is strength?
· What is stability?
· What is stiffness?
· Why are these important?
· How can you make structures stronger, stiffer and more stable?

The class feeds back the results of the children’s tests. Write the children’s names and the tally totals on the board. Ask the children whose structure held the lowest and the highest number of books, why they think this was.
Extension: Show the children a structure and ask if they can suggest a way it could be made stronger and/or more stable. Consider size, shape, materials used and how they are fixed together.

Pupils needing extra support: Could work with pre-made tubes (toilet rolls, kitchen roll tubes, wrapping paper tubes).
Pupils working at greater depth: Can work more independently. Should make better quality structures (neater and with more accuracy). Can make and test different shaped structures to identify the strongest/weakest. Can suggest ways their structures could be made stronger and/or more stable, considering: size, shape, materials used and how they are fixed together.



	Session 3
Making Baby Bear’s chair

L.O:To make a structure according to design criteria
 S.C: I can remember that chairs are structures and need to be strong, stiff and stable
I know how to create joints and structures from paper/card and tape

Read the story of Goldilocks and the Three Bears or play the video clip on link: on VideoLink.
Ask the children to discuss the following questions in groups, and then ask the groups to feedback to the class:
· What were the structures the children saw in the story? (House, table, chair, bed)
· Why didn’t Goldilocks like Daddy Bear’s chair? (It was too big)
Why did Baby Bear’s chair collapse? (It wasn’t strong enough)


Explore (5 minutes)
The class is going to make a new chair for Baby Bear. Select a teddy bear from the class toys and explain that they will use Teddy to test their chairs.
Make the point that Goldilocks wanted a chair that was ‘just right’. With this in mind, ask the children to contribute points to a class design criteria based on what they have learned about stability, strength and stiffness.
For example:
· The chair must be able to stand without falling over.
· The chair must be strong so it doesn’t break when it is sat upon.
· The structure should be stiff and not bend easily.
Children should also consider:
· What colour(s) would Teddy like?
· Would Teddy like a pattern?
· Would Teddy like a back on the chair to help him/her sit up?
· How big would the chair need to be?
· How many legs should the chair have?
· What shape should the seat be? 
 
Demonstrate (5 minutes)
Show the children your pre-made model or models of the chairs they will make using one or more of the groups of materials:
· paper and tape
· straw and pipe cleaners
· recycled materials
 
Play one or more of the following, depending on which construction materials and methods you are using:
· Pupil video: Making Baby Bear’s chair using paper and tape.
· Pupil video: Making Baby Bear’s chair using straws and pipe cleaners.
· Pupil video: Making Baby Bear’s chair using recycled materials.
Pupil video: Making Baby Bear's chair using paper and tape 
Display the video on your interactive whiteboard.
Pupil video: Making Baby Bear's chair using straws and pipe cleaners 
Display the video on your interactive whiteboard.
Pupil video: Making Baby Bear's chair using recycled materials 
Display the video on your interactive whiteboard.
  
Make sure the children understand how to create the joints shown to fix parts of their structure together.
 
Make (20 minutes)
Provide the materials and let the pupils create their own chair for Baby Bear.
Before tidying up, provide pupils with named zip lock/sandwich bags to store all their parts in.

Wrapping up
Ask volunteers to explain their design idea to the class, covering the following:
· The features Baby Bear would like
· Colour choices
· Material choices
· How they have reinforced joints
How they will ensure that their structure is strong, stiff and stable

	  Pupils needing extra support: Could copy a design, use one material and a simple construction technique. May require support with cutting and using tape to secure joints.
Pupils working at greater depth: Should be encouraged to work independently and to use a wider range of materials and construction techniques to produce a more complex model, identifying ways to improve their design as they work.
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