	Subject: DT – Mechanical Systems Making a slingshot car.
Year: 4
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 & use a wide range of materials and components, including construction materials, textiles and ingredients, according to their characteristics.
· 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 how key events & individuals in design & technology have helped shape the world.
· Understand & use mechanical systems in their products [for example, gears, pulleys, cams, levers & linkages].

	Prior Learning (what pupils already know and can do)
· Draw accurate diagrams with correct labels, arrows and explanations.
· Correctly identify definitions for key terms.
· Identify appropriate design criteria.
· Communicate ideas using thumbnail sketches.
· Communicate & develop one idea using an exploded diagram.
· Select appropriate equipment & materials to build a working pneumatic system.
· Create a finished pneumatic toy that fulfills the design brief.

	End points (what pupils MUST know and remember)
· Work independently to produce an accurate, functioning car chassis.
· Design a shape that is suitable for the project.
· Attempt to reduce air resistance through the design of the shape.
· Produce panels that will fit the chassis & can be assembled effectively using the tabs they have designed.
· Construct car bodies effectively.
· Conduct a trial accurately & draw conclusions & improvements from the results

	Key Vocabulary
 chassis, energy, kinetic, mechanism, air resistance, design, structure, graphics, research, model, template.


	Session 1: Prototype One: Inclined Plane
  To build a simple prototype car chassis.
Explain that during this unit they are going to build three different prototype cars (inclined plane, slingshot car & wind up car) which use different mechanisms to travel. They will then develop a final design using the most successful elements from their prototypes. Three prototypes as follows:
[image: ]
Show Pupil Video The history of the car then discuss the changes, different fuel types, different mechanisms & modern fuel types.
Move on to Presentation Problem Statement which details their task for this unit : Design a mechanical car that can be easily assembled from a kit and can travel the maximum distance when powered.
Using Pupil Video, model how to make prototype one. Children are then to work in groups to build a car then explain that they will test each car, hand out Distance Trials or record in Learning Journey (keep for entire unit). Once all groups have completed their car, introduce children to the idea of an ‘inclined plane’,  a flat surface tilted at an angle. It is a simple machine that helps reduce the effort needed to move objects by allowing them to slide or roll down the slope instead of pushing them directly. The force friction works in the opposite direction to movement, slowing down the moving object. To test their cars, ask each group to try rolling their car down the inclined plane, changing the angle each time. They should use a tape measure to measure the distance the car travels and record the longest distance achieved.
***Keep all prototypes to compare at the end of the unit.***
Vocab: distance, inclined plane.
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	Session 2: Prototype Two: Slingshot Car.
To build a prototype of a sustainable slingshot car chassis.
Work through Presentation Sustainable Materials to introduce concept of different eco-fuels to try to reduce pollution & using fossil fuels, discuss with class, explaining new vocabulary where required.
Model how to make prototype two using Pupil Video then children to work in small groups to build their car. Children to test how far their car travels & record in their Distance Journey / Learning Journey.
Show Presentation Exploded Diagram to detail how all of the different components fit together, children to then draw & label in their LJ’s.
Vocab: biodegradable durable exploded diagram non-renewable recycled renewable sustainable.

	Session 3: Prototype Three: Wind up car.
To build a prototype of a durable slingshot car chassis.
Work through Presentation Durable Materials which compares the properties of different materials which can be used for the different parts eg wooden peg v plastic peg. Model how to make prototype three using Pupil Video then children to work in groups to build their wind up car. Once they have built their car, they are to test it & measure how far it travels then record in their Distance Journey / Learning Journey.  Advise children to try launching their car, changing the number of twists each time.
Each group to complete Materials Cost Benefit Analysis by answering:
· Which prototype went the farthest? (Dependent on the results of the distance trials.)
· Which prototype was the cheapest to produce? (Prototype one.)
· Which prototype was the easiest to make? (Prototype two.)
· Which prototype looked the best? (Dependent of group opinions.)
· Which prototype was the sturdiest? (Prototype three.)
Vocab: absorbent flexible rigid waterproof.

	Session 4: Making the car body.
To design a mechanised toy car.
Recap on the three different cars built so far then explain how they now need to design a mechanised car that can be easily assembled from a kit and can travel the maximum distance when powered. This is their ‘design criteria’. Explain how they can use the successful parts from any of the three prototypes & can use any  of the materials used to make the prototypes. Work through rest of Presentation Design Criteria.

Children to work in small groups for this part of lesson, make a note of the groups as they will stay in these groups for next lesson.
Explain that today they will design a toy car kit but before they do that they will use the Ipads to carry out ‘market research’ is to gather information about existing products and understand what features and qualities make them successful. Use following links:
﻿Make your own spring motor-powered racing car | ﻿Rex London
Wooden Racing Car Kits - Bakerross
DIY Metal Racing Car Kit - Assorted Designs - Each – Party Packs
Display Presentation Market Research as a reference for points / questions for children to consider during their research.
Children to work in small groups to design their car in Learning Journeys or using Car Design Template then calculate the price of the kit, discussing how to make any possible changes if they think it is too expensive.
(Check if blutack, masking tape, glue / hot glue are needed for building in next session).

Vocab: cost-benefit analysis design criteria market research problem statement

	Session 5: Mechanical toy car kit: Making & evaluating.
To make a mechanical toy car from a kit. 
Children work in same groups as last session & gather all resources they need for their toy car kit including the car design template. Each group will then swap with another group who will then build the toy car following the instructions on the template. Each group to follow the instructions & give feedback to the other group about their design (refer to design criteria presentation if needed to recap).
Vocab: feedback, target audience.



	Future learning this content supports: 
KS2 (Y5) – Making a pop up book.
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