	Subject: DT – Structures Constructing a windmill. 
Year: 1
NC/PoS:
· Design purposeful, functional, appealing products for themselves & other users based on design criteria.
· Generate, develop, model & communicate their ideas through talking, drawing, 
templates, mock- ups &, where appropriate, information & communication 
technology.
· Select from and use a range of tools and equipment to perform practical tasks [for example, cutting, shaping, joining & finishing).
· Select from and use a wide range of materials & components, including construction materials, textiles & ingredients, according to their characteristics.
· Explore & evaluate a range of existing products.
· Evaluate their ideas & products against design criteria.
· Build structures, exploring how they can be made stronger, stiffer & more stable.
· Explore & use mechanisms [for example, levers, sliders, wheels & axles], in their products.

	Prior Learning (what pupils already know and can do)
· Use a range of small tools.
· Safely use & explore a variety of materials, tools and techniques, experimenting with colour, design, texture, form & function.
· Share their creations, explaining the process they have used.

	End points (what pupils MUST know and remember)
· Follow design criteria to meet the needs of a user.
 
· Make a stable structure.
 
· Make functioning sails/blades that attach to the supporting structure.
 
· Improve their windmill.


	Key Vocabulary
Base, centre, design, equal, evaluate, middle, rotate, rotor, rotor blades, sails, same, stable, strong, structure, test, weak, wind, windmill.
 

 

	Session 1: Windmills. ** Need a completed windmill for this lesson as a model **
 To create a stable structure.
Introduce unit by asking children what a structure is then what a windmill is. Show Presentation Types of Windmill. Explain that they are to make a windmill so that they are able to find out if it is windy outside or not, introduce the design criteria & note on WB (keep as a reference):
· Should stand up on its own.
· Should have a part to catch the wind and a standing structure.
· Should move in the wind.
· Could be decorated.
Use the model / completed windmill to demonstrate how it works. Explain that the children will work on the first part of the design criteria in this lesson to ensure that the windmill stands on its own.

Give children cups each to explore how they can stand up without falling over. Explain that when the cup is upside down, the base is wider, which makes it more stable. Stable means that it stands without falling over. Discuss how it could be blown over easily as it is very light, ask how they could make the base heavier then show Presentation: A stable structure then give children playdough & ask them to split it into 3 pieces to stick inside their cup. On slide 2, explain that this is like the top of their upside-down cup & that they will eventually be putting a straw through the ‘middle’ of their cup. Discuss the ‘middle’ ie i.t is not near anywhere in particular; it is the same distance from everyone. Model  how to make a hole in the top of the cup by first drawing a small dot with a pencil then pushing  the pencil through. Children to then do this on their cups.

Show Presentation: Design Criteria checklist & discuss which part they have completed today. Ask how they made the cup stable (turned it upside down & ask them to knock their cups over to see if there is a difference from earlier in the lesson.

** Ask children to write their names on their cups & keep for future lessons. **

  Vocab: base, rotate, rotor, rotor blade, sail, stable, structure.
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	Session 2: Making the sails.
To use tools and equipment accurately to make part of a structure.

Use Recap & Recall to ensure understanding of different parts of a windmill. Using Presentation: Wind Power & video link of a Teletubbies episode https://video.link/w/j2Qtb
from 12.01 to 15.21, introduce the different types of windmill; traditional windmill used to crush grains to make flour for bread & wind turbine to generate electricity.

Explain to children that they are going to make the sails/ rotor blades on their windmill by using scissors to cut sails on another cup. Allow children to practise their cutting skills on scrap paper, model how to hold scissors correctly to make small ‘snips’ around the edge of the paper, allowing a gap between each cut. Once all children are able to do this well, model how to do so on their cup but ensure that they only cut part way down the cup (not to the bottom of the cup) & that they turn their cup as they are cutting. Explain that their cuts have created several flaps in the cup. Demonstrate how to fold the flaps to create the shape of the windmill’s blades. Model how to fold at the point where their cuts stop. Repeat piercing a hole in the base of the cup as in Lesson 1.

Refer to Presentation: Design Criteria checklist & discuss which part they have completed today. 

 NB. This is an additional cup to the cup used in the previous lesson.

  Vocab: equal, fold, length, rotor blades, sails, same, scissors, width.

	Session 3: Attaching the sails.
To join parts of a structure.

Work through Presentation: Windmill history and discuss how windmills have different uses eg pumping water out of the ground & wind turbines to generate electricity.

Explain that they will be building their windmill by joining their base from lesson 1 & their sails from lesson 2. Work through Presentation: Attaching the sails to model how to use a  bendy straw to attach the two parts using a straw & a (blunted) cocktail stick. Model the steps:
1. Place straw in hole of base cup ( cup from lesson 1) & stand base cup upright so that the straw is upright. Use a pencil to widen hole if needed.
2. Push the bunted cocktail stick through the hole in the sail cup (cup 2).
3. Encourage children to explore attaching the sails to the standing structure and straw.
4. Ask children to check if their sails are able to spin by pushing.

Refer back to design criteria using Presentation & discuss which part they have completed today & ask if they have tested them in the wind yet? (They have pushed the sails with their finger.
Is there a way you could test if they move in the wind without going outside? (Blow on the sails.)
Vocab: attach, join, rotate, structure, test, turn.

	Session 4: Evaluating windmills.
To evaluate a structure.

Using Presentation: What is wrong with this structure discuss why the structure is not upright / why it is falling to elicit responses from children eg too light / wind blew it over / unstable.

Hand children their windmills & explain how they are going to test them first inside by pushing with their fingers then second outside with the wind. If unsuccessful inside, allow children to try to improve their windmill using extra supplies of resources previously used (dough, straws , cups). Then test outside using the wind. Children to then complete their evaluation worksheet (on Kapow).

Refer back to design criteria using Presentation & discuss which part they have completed today & what is left (decorate). Children are then able to decorate their finished structure.

Vocab: evaluate, improve, test.



	Future learning this content supports: 
KS1 (Y2) – Structures (Baby bear’s chair).




