	Subject: DT – Mechanical Systems: Gear & Pulleys.
Year: 5
NC/PoS:
· Use research & 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 & communicate their ideas through discussion, annotated sketches, cross-sectional & exploded diagrams, prototypes, pattern pieces & computer- aided design.
· Select from & 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 & analyse a range of existing products.
· Evaluate their ideas & products against their own design criteria & consider the views of others to improve their work.
· Understand & use mechanical systems in their products [for example, gears, pulleys, cams, levers & linkages].

	Prior Learning (what pupils already know and can do)
· Work independently to produce an accurate, functioning car chassis.
· Design a shape that is suitable for the project.
· Construct car bodies effectively.
· Conduct a trial accurately & draw conclusions & improvements from the results

	End points (what pupils MUST know and remember)
· Give examples of machines that use gears and/or pulleys.
· Describe how gears and pulleys work and their purpose.
· Design and make a gear and pulley system. Write a problem statement.
· Write questions for market research, provide feedback and research market competitors.
· Write and use a design brief to guide design.
· Evaluate a product against a set of design criteria, provide useful feedback and incorporate changes.
· Draw and annotate an eco-gadget bike design.

	Key Vocabulary: annotate, axle, force, gear, gear system, input, machine, market research, mechanism, output, problem statement, pulley, pulley system, renewable energy, research, 
sustainability, teeth.


	Session 1: Gears.
To create a working gear system and explain its function.
Use Pupil Video to introduce different types of gears, how they work in gear systems, their function & both historical & modern examples. 
Model (using Pupil Video) how to make 4 different types of gears as follows:
· Making gears with paper clip teeth.
· Making gears with modelling dough teeth.
· Making gears with corrugated teeth.
· Making the gear mounting board.
Children to work in small groups to make the different gears then evaluate using the Presentation; Evaluating Gear, introducing each subheading as working through.
*** Keep all gears for subsequent lessons.***
Vocab: force, gear, gear system, input, machine, mechanism, output.
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	Session 2: Improving your gear design.
To improve a working gear system and suggest some applications.
Using previous lesson’s gears, recap on how they created different types of gears then explain how they are going to make new gears for their gear system & try to improve their design. Using Pupil Video Making gears, model how to create different gears which children (in groups) will then build by drawing the teeth & mounting the gears.
Upon completion, discuss within their group & show how gears are used in manufacturing & to solve problems using the Presentation: Solving Problems.
Vocab: axle, teeth.

	Session 3: Pulleys.
To create a working pulley system and explain its function.
Introduce pulleys using Pupil Video & discuss then use link https://www.youtube.com/watch?v=6ELECc41YYk to show how pulleys are used to clean an untidy room. 
Using Presentation: Design brief for pulley system, explain to children how the problem is that the classroom is very messy & needs to be tidied. Work through the PPT detailing  their design criteria & any possible problems / difficulties which may arise. Children are then to work in groups to make a pulley system which can lift at least one item off the classroom floor. Following the completion of their pulley system, children are to evaluate their work using the evaluation design brief as a guide.

Vocab: pulley, pulley system.

	Session 4: Eco-gadget bike project: Market research.
To conduct market research to discover useful tasks an eco-gadget bike could perform.
Recap on use of pulleys & reaffirm that a single fixed pulley changes the direction of the force but does not reduce the effort required. Multiple pulleys are needed to reduce effort.
Using link: The future of eco-fitness on Videolink, which explains how one entrepreneur started a gym which generates its own electricity using the power of pulleys and gears then discuss. Use Presentation: Eco-gadget bike project which introduces their task which is to design an eco-gadget bike that manually powers something else. Work through each slide as a class, discussing & annotating on their own WBs then children to work in groups to come up with their own eco-gadget bike idea, based on the market research they carried out. Instruct groups to discuss and select one idea to develop further. Explain how they will create a problem statement to define the problem the eco-gadget bike solves, identify the target audience, outline the desired outcome and note any constraints and considerations (use Presentation as a guide) & children to record their problem statement in their LJs.
Children to then use Ipads to research possible competitors, use link https://rockthebike.com/product-category/packages/ to research & explore similar designs.
Vocab: market research, problem statement, renewable energy, research, sustainability

	Session 5: Eco-gadget bike project: Design.
To design and evaluate an eco-gadget bike using design criteria.
Explain how they will use their problem statements from the previous session to write their design criteria then they will design their actual bike. Display the Presentation: Design criteria and explain that design criteria are statements covering the key standards the design must meet. Explain that they should be written in the format:
· The bike must….
Using gear and pulley system, mounting board and any additional gears, children are to decide where to arrange them to manually turn their chosen gadget. Once they have built a successful system, they are then to draw their design (use Presentation Eco-gadget bike design as a model).
Once completed, children to swap with another group to evaluate against their design criteria.
Vocab: annotate.



	Future learning this content supports: 
KS2 (Y6) – Mechanical systems: Automata toys.




