	Design and Technology Curriculum Milestone 3

	Area 
	Key Vocabulary
	Sticky Knowledge
	Essential Skills to be covered

	Food: 
Viking Bread

Traders and Raiders



	Ingredients 
Shaping 
Kneading 
Proving 
Yeast
Dough 
Grain 
Crust
	· Bread is the product of baking a mixture of flour, water, salt, yeast and other ingredients
· Basic process involves mixing of ingredients until the flour is converted into a dough. 
· Proofing is allowing the dough to ferment and rise. 
· Kneading the dough is important as it makes the bread light, airy and chewy. 
	Make Viking bread and improve with their own bread recipe
·  Measure accurately and calculate ratios of ingredients to scale up or down from a recipe.
· Demonstrate a range of baking techniques to make their bread.
· Present their final bread well. 
· Create and refine recipes, including ingredients, methods, cooking times for their bread.

	Control:
Vehicles
Out of this World




	Vehicle
Chassis 
Axle
Transference
Belt drive
Pulley Wheel 
Series circuit
Parallel circuit

Circuits and motors optional

	· A wheel and axle mechanism transfers force. 
· An axle is a shaft inserted into the centre of a wheel. For each revolution of the axle, the wheel makes one complete revolution. 
· Where use a rubber band, the force is stored in the rubber band when wound around the axle. 
· When winding the elastic band, it takes less force to use the wheel because it has a bigger diameter. 
	Design and make a moon buggy to explore the planet’s surface. 
· Develop a simple mechanism to provide a transmission system. 
· Use innovative combinations of electrical and mechanics in their product design.  
· Use different kinds of circuit (parallel and series) and incorporate a motor, lights and buzzer into their product. 
· Refine their product and mechanism throughout the build process. 
· Mark, measure and cut out with precision to the nearest mm.
· Cut materials accurately and safely using the appropriate tools.  

	Textiles:
Stuffed Animal Toy
Endangered




	Cross stitch 
Back stitch 
Blanket stitch
Applique
Running Stitch 
Seam Allowance
Template
Swatches
Tacking 
Wadding 
Hem
	· Running stitch is best used for attaching decoration 
· When joining fabrics together, could use the blanket stitch, zig-zag stitch or blind stitch. 
· Tacking is a temporary stitch which holds material in place until it can be stitched permanently. 
· A seam allowance is the area between the fabric edge and the stitching line on two pieces of material being sewn together.
· Wadding is the padding or insulation between materials. 
· Applique is the layering of the fabrics. 
	Make an endangered animal to sell to raise money
· Consider how would make the product attractive and strong. 
· Use a range of stitching techniques (such as back stitch for seams and running stitch to attach decoration). 
· Cut materials with precision and refine the finish with appropriate tools
· Create an animal creature that employs a seam allowance. 
· Think about how the product would be sold. 
· Use the qualities of materials to create suitable visual and tactile effects in the finish and decoration. 

	Mechanism
Fairground Ride



	Rotation 
Spindle
Drive shaft
Axle 
Drive Belt 
Pulley wheel 
Motor 
Carousel 
	· Pulley systems are made from 2 pulley wheels attached to a drive shaft with a drive belt joining them. 
· A drive belt (elastic band) pulls on a pulley wheel to make it turn. 
· If you twist the drive belt, each pulley wheel will spin in an opposite direction to the other. 
· To change the speed of the turn, change the size of the pulley wheel. 
· British Inventor developed the first carousel in 1861
	Design and make a Victorian fairground ride
· Develop a rotary motion using a motor, pulley wheels, a drive belt and a drive shaft. 
· Use innovative combinations of electrical and mechanics in their product design; for example horizontal rotation in a ferris wheel. 
· Use different kinds of circuit and incorporate a switch in their product. 
· Refine their product and mechanism throughout the build process. 


	Structure  
Egyptian Pyramid

Walk Like Egyptian 


	Hacksaw
Card Strengthener
45 degree angle
Vice
Marking 
Sanding
Pyramid
	· Cut wood safely by using a vice that will fasten it tight to the table. 
· Strengthen corners of square frame with card triangles on both sides. 
· Use 45 degree angle cutter for exact fit. 
· Can strengthen point of the pyramid by pushing card triangle inside the frame. 
	Make a wooden square based pyramid for their mummy and sarcophagus. 
· Develop a range of practical skills to create products (such as cutting, nailing, gluing with glue gun, filling and sanding).
· Hide joints to improve the look of a product. 
· Make sure their measurements are precise and accurate to make the wooden pyramid frame structure. 
· Ensure their product is strong through effective strengthening techniques. 
· Refine and finish with appropriate materials (sandpaper)

	Structure

The Ship of Dreams


	Buoyancy
Water displacement
Float
Upthrust
Hull
Volume 
Compartment
Frame 
Skin
	· The hull is the main structural part of a boat giving its capacity and buoyancy.
· Buoyancy is when the upward force is equal to the weight of the liquid moved by that object.  
· Objects that are hollow float because the hollow sections increase the volume of the object. 
· Changing an objects shape changes it volume, which affects the size of the upward push. 
· Pockets of air reduce the density to allow an object to float. 
	Design and make their own lifeboat to rescue as many passengers (marbles) as possible. 
· Investigate the different factors that can affect how an object floats. 
· Develop a range of practical skills to create a lifeboat (such as cutting, nailing, gluing with glue gun).
· Ensure their boat is strong through effective strengthening techniques and waterproof through the use of it materials. 
· Make a structure that floats. 
· Test and evaluate their boats to see if it floats with increased load. 

	Design Technology Project  Skills

	Developing, Planning and Communicating Ideas
	Working with tools, materials and equipment to make products
	Evaluate and improve processes and products 
	Inspiration from design in history 

	· Use a range of information to inform their design including disassembling products. 
· Take the users view into account and use market research to inform their designs. 
· Follow their design and adapt where necessary; identify good points and draw backs.
· Produce detailed step by step plans. 
	· Use a range of tools and materials precisely. 
· Change the way they’re working if needed. 
· Ensure products have a high quality finish. 
· Make prototypes first, making constant refinements through focused practical tasks 
	· Test and evaluate their final product’s appearance and function against agreed design criteria. 
· Assess is it fit for purpose. 
· Identify improvements to be made.
	· Combine elements of design from a range of inspirational designers throughout
history, giving reasons for choices. 
· Create innovative designs that improve upon existing products.
· Evaluate the design of products so as to suggest improvements to the user experience.



Vehicles Control (QCA)


ABOUT THE UNIT


In this unit, children develop their understanding of how products can be driven by electricity. They learn how to use motors within


their models and how to control the speed and direction of movement. They develop their designing skills by using their own ideas


and experiences to produce clearly labelled drawings. They use construction kits and a range of materials and components to


develop their skills, knowledge and understanding. The children will produce a framework structure that will be controlled by an


electrical circuit. The children will develop this structure with cladding and appropriate finishing techniques to create a quality product.


The vehicles made in this unit could be linked to the computer using appropriate equipment and software to enable children to


experience writing procedures to control the movement and direction of their vehicles. This unit could be adapted by focusing on a


particular type of vehicle eg a circus vehicle, a carnival float, a moon buggy, a vehicle for transporting a particular load.


This unit is an appropriate alternative to Unit 6C ‘Fairground’.


EXPECTATIONS


at the end of this unit


most children will: have gained an understanding of how electricity is used to drive products; have


gathered information about switches and used appropriate recording techniques; have


designed and made a working toy vehicle accurately and finished it to a high standard


some children will not have made have a limited understanding of how electricity is used to drive products and will have 


so much progress and will: required support to construct a basic model incorporating a motor


some children will have have designed and made a well-finished working model incorporating a motor in 


progressed further and will: which they can control the speed and direction of movement; have considered the user


of the toy in their design and produced a quality product with an appropriate theme;


have an understanding of the use of electricity in controlling movement in familiar


products; have identified the extent to which particular features of their model work


and what could be done to improve them


Unit 6D  Controllable vehicles
Focus – control: electrical


PRIOR LEARNING


It is helpful if the children have:


• produced labelled drawings


• used tools safely and accurately


• made simple electrical circuits


• built a framework from square


section wood


• fixed wheels and axles to a chassis


This unit builds on Units 2A ‘Vehicles’,


3C ‘Moving monsters’, 4C ‘Torches’, 


4D ‘Alarms’ and 5C ‘Moving toys’.


It also builds on Science Units 2F ‘Using


electricity’, 4F ‘Circuits and conductors’


and on IT Unit 5E ‘Controlling devices’.


VOCABULARY


In this unit, children will use words and


phrases relating to:


• designing eg design proposal,


criteria, exploded diagrams, labelled


drawings, improvements,


construction kits, modify


• making eg cutting jig, cladding,


finishing technique, assembling,


components


• knowledge and understanding 


eg circuit, series and parallel circuits,


control, motor, chassis, secure


connections, switch/short circuit,


pressure switch, speed, motor


spindle, pulley, wheel, axle, motor


mounting clip


RESOURCES


• examples of a variety of controllable


toy vehicles


• construction kits


• wire, crocodile leads, switches,


aluminium foil


• batteries, battery holders, battery snaps


• motors, motor mounting clips


• pulleys (large and small), elastic bands


• square section wood, doweling,


wheels, card triangles, glue


• plastic tubing


• thin and thick card, corrugated plastic


• materials for finishing eg coloured


papers, foil, fabric, coloured pens, paint


• scissors, snips, saws, cutting jigs 


eg bench hooks, mitre blocks


• gluing jigs for square section wood,


wire strippers
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LEARNING OUTCOMES POINTS TO NOTE


• describe accurately how toy vehicles work using appropriate
vocabulary


• identify component parts and their functions
• make clear and accurate drawings of toy vehicles
• identify different sorts of switches and explain how they work


• use construction kits to make working models and to investigate
movement 


• know how to control the speed and direction of a motor
• know how to assemble circuits incorporating motors and switches
• use tools safely and accurately to construct a simple frame


• apply what they have learnt through IDEAs/FPTs in their designing
and making


• work together to discuss and evaluate ideas
• use drawing as a way of modelling ideas
• select appropriate tools, materials, components and techniques for the


task while considering constraints eg time or availability of resources
• identify the main stages of making
• work together to make a quality product
• evaluate their vehicle according to the design criteria and 


suggest improvements


Links to this unit
Science: Unit 6G ‘Changing circuits’ (short unit)


Information technology: Unit 6C ‘Control and monitoring – What
happens when...?’


Literacy: Teach children to use the most appropriate form for
communicating their ideas about their vehicle and to recognise that this
is dependent on the stage of the process. Link this to their knowledge
of different sorts of text.


Speaking and listening: Teach strategies for talking in groups eg a
procedure for dealing with different ideas or disagreement at the
evaluation stage


Content
• This unit focuses on the use of electricity to control movement in


products. Children will need to learn about the use of circuits and
switches, how to make secure connections, how to use motors to
transfer movement to an axle and how to control the direction and
speed of the movement.


• Construction kits that incorporate electrical components, including
motors, are very useful in this unit. They could be used to make up
models for investigation, to provide opportunities for children to
practise assembling components and to investigate changing the
speed and direction of movement.


Class management
• This project may have cost implications so teachers may need to


organise the resources and teach the children to use them carefully.


• The framework for the chassis could be limited in size to reduce the
amount of wood used. 


• Use doweling for the axle and ensure that the pulley is a tight fit.


Some children might need extra support for the work with circuits.


Health and safety
When carrying out a risk assessment for this activity, teachers will need
to consider the materials, tools and equipment being used.


In addition, the following points should be noted:


• explain to children that they should not experiment with mains
electricity and should only use batteries in commercially available
appliances unless supervised by an adult


• it is not advisable to use rechargeable batteries for home-made
circuits – in the event of a short circuit they could get very hot and
cause injury


• children should not investigate the rotating parts of mechanisms in
machines without adult supervision and only when there is no chance
of a sudden rotation


Out-of-school activities and homework
There are opportunities for children to find out more about the use of
electrical control through reading and looking at products.


Unit 6D  Controllable vehicles


CHILDREN


• how a vehicle moves using wheels 
and axles


• to investigate and disassemble products
in order to learn how they work and
how they are made


• to communicate through labelled
drawings


• that there are different sorts of switches


• to assemble components to make
working models


• how to control the speed and direction
of movement using pulleys and/or gears


• how electrical circuits with switches can
be used to achieve functional results


• to use tools safely and accurately


• to generate and model ideas through
discussion and drawing


• to design and make as part of a team
• to select appropriate tools, materials,


components and techniques
• to plan the main stages of making
• to evaluate their work according to 


their design criteria and to suggest
improvements


■ Provide some examples of controllable toy vehicles for children to investigate eg models made from
construction kits.


■ Ask questions about how the models work eg Where does the power come from? How are the wheels
driven? What are their similarities and differences? Discuss new vocabulary.


■ Ask the children to observe carefully how the model is constructed, how it works and how the
components are joined together. Ask them to record their findings through labelled drawings 
eg drawings from different views, exploded diagrams.


■■ The children could investigate examples of switches and how they work.


■ Ask the children to use construction kits to make models of vehicles incorporating motors. How can
the attached axle be made to turn faster or slower?


■ Give the children a series of practical activities related to circuits:
– revise circuits, ensure children understand the need for a complete circuit
– incorporate a motor into the circuit – Which way does it turn? How can the direction be changed?
– add a small pulley to the motor spindle. Use an elastic band to make a belt drive. Place the belt


around another pulley fixed to an axle secured in a box. Is the belt turning quickly or slowly? What
happens if you change the size of the pulley? 


– ask the children to add switches to control the circuit. Use the results of their investigations to make
their own circuits and switches.


■■ The children could investigate axle speed using construction kits.
■■ Demonstrate the use of tools, equipment and components that children might need to use eg wire


strippers, connector strip, motor mounting clips. Remind children how to make a wooden frame from
square section wood joined with card triangles or diagonals and how to add wheels and axles. Show
children how to cut wood at an angle.


★ Discuss with the children the possibilities for different sorts of toy vehicles, eg moon buggies, lorries,
circus vehicles. Discuss how these might be made from a basic chassis with cladding. What could you
do? How could you do this? What does the vehicle need to do? What will it look like? What need
does the vehicle meet?


★ Discuss how the design should reflect the needs and/or style of the person who will use it. Who are
you designing for? How will you make the vehicle appear to say ‘I belong to...’?


★ Ask the children to work in pairs to discuss their ideas, to set criteria and then to make labelled
drawings to show how they would construct their toy vehicle, including how the electrical components
would be incorporated. Are there different ways of making this? Which could give the best results?
What could we use?


★ Ask the children to list the materials and components, and tools and equipment they would need and
to identify their main stages of making. What tools would be best for this? What do you need to do
first? What else could you do if it doesn’t work?


★ Check the children’s design proposals before starting to make.
★ Encourage the children to test their models during development and to adapt where necessary. What


do the users think about it? What could you do to make it better?
★ Ask the children to evaluate their finished models against their design criteria and to suggest


improvements.


LEARNING OBJECTIVES POSSIBLE TEACHING ACTIVITIES


D E S I G N  A N D  M A K E  A S S I G N M E N T  ( D M A )  


I N V E S T I G AT I V E , D I S A S S E M B LY  A N D  E VA L U AT I V E  A C T I V I T I E S  ( I D E A s )


CHILDREN SHOULD LEARN


F O C U S E D  P R A C T I C A L  TA S K S  ( F P T s )


Design and make a controllable toy vehicle


■ essential activities
★ assignment stages (all are essential)
■■ optional activities
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introduction


1


This unit was developed through the 
innovative work of Hayesfield School 
Technology College in Bath and their lead 
role in the Techlink Project. The development 
team consisted of Ian Taylor (Deputy Head 
Teacher), Nigel Isaac (Head of Technology), 
Helen May (Technology teacher) and Rob 
Holbrook (Mathematics teacher) who worked 
closely with partner primary schools. The 
partners schools were Newbridge Primary 
School, Moorlands Junior School and 
Oldfield Park Junior School.


The aim of the development was to update 
three existing Nuffield primary solutions units 
by incorporating a significant CADCAM 
(computer aided design computer aided 
manufacture) component into each, enabling 
pupils to use CAD to make design decisions 
and CAM to realise those decisions.


Initially each of the three secondary school 
teachers taught their chosen unit to a small 
number of primary school pupils from each 
of the three partner schools so that the pupils 
could become experts and provide advice 
and guidance to their peers. Later in the year 
the entire class from each school visited the 
secondary school with their class teacher and 
together with the secondary school teacher 
and the help of the pupil experts, tackled the 
modernized primary solutions unit.


development


Introducing CADCAM to an entire class 
‘cold’ is a daunting prospect even for the 
most enthusiastic and committed teacher. 
Teaching a small group of pupils the 
necessary CADCAM skills first and then 
using their expertise to support the learning 
of their peers when teaching the unit to 
a whole class has proved to be a highly 
effective strategy.


It is possible to do this through a gifted and 
talented club and the sessions in the units 
which teach CADCAM skills can be used for 
this purpose.


An essential feature of the Nuffield Primary 
Solutions approach is that it requires and 
enables pupils to make their own design 
decisions. It was imperative that the 
introduction of a CADCAM component did 
not significantly detract from this. The pilot 
development carried out by the Hayesfield 
team showed that this approach need not 
be compromised if pupils are encouraged to 
sketch initial ideas before developing them 
on screen using CAD.


The Hayesfield team, 
from left to right
Ian Taylor, Helen May, 
Nigel Isaac and 
Rob Holbrook







introduction


2


All schools involved with the Techlink project 
have a site license for Robo Master CAD 
software which operates the Craft Robo 
CAM machine shown below. The Craft Robo 
will also work with Techsoft 2D Design Tools 
Primary and Secondary versions which are 
used widely in many schools and can be 
used as a stand alone graphics package or 
can operate many different CAM machines. 
Good user guides are available for Techsoft 
2D CAD software.


software choice


The CAM machine used by the Hayesfield team was the Graphtec Craft ROBO.
See www.denford.co.uk for information concerning this machine and 
www.techlinkinschools.com for information on Techlink. 


Techlink Project is an initiative that supports Primary and Secondary school 
partnerships in the delivery of Design and Technology through CADCAM 
at Key Stage 2 in an innovative and fun way.







SECTION 1


learning context


3


Most children enjoy playing with toy
vehicles of one sort or another from
simple push-along toys when they are
young to radio-controlled racers when
they are older. In this unit the children in
your class are able to design and make a
battery-powered toy vehicle for
themselves or for slightly younger
children. While not as sophisticated as a
radio-controlled toy, it represents a
realistic technical challenge to which they
are likely to respond enthusiastically. The
toy can be based on an actual vehicle,
on a vehicle from a book or film, or it can
be a fantasy vehicle developed from the
children’s imagination. The appearance
of the vehicle should appeal to the group
or individual who will use it, but whatever
the final form of the toy it must have the
basic elements of control – an on/off
switch with which to control forward
movement. The context can be extended
to develop other control features –
backward movement as well as forward,
fast and slow travelling speeds, lighting
and sound effects. The precision with 
which the buggy can be designed and 
made is enhanced through the use of 
CADCAM.


design context


learning purposes


In this unit children will learn: 
  
• To identify key parts of a toy car;
  Session 1


• To develop their designs by thinking
 about the purpose of the toy and the
 needs of possible users;


Session 1 and 5 


• To develop their ideas through sketching  
 and working with technical components,  
 paper, card and found materials;
 Sessions 1, 3 5 and 6
 


• To use CADCAM to produce a simple   
 picture frame;


Session 2 


• To develop 3D form from 2D sheet by hand  
 using nets;


Session 3, 5 and 6 
 


• To use CADCAM to produce nets; 
Sessions 4, 5 and 6 


• To use a simple mechanism to provide a  
 transmission system;


Session 5 and 6







SECTION 2


tasks for learning


4


1  Exploring moving toys
  30 minutes 


2 Making a simple picture frame using   
 CADCAM
  60 minutes 


3 Exploring nets and surface decoration
  60 minutes 


4 Developing nets using CADCAM
  60 minutes


the small tasks


The big task is for children to design and 
make a controllable, battery-powered 
toy vehicle using card and a variety of 
mechanical and electrical components. 
The use of CADCAM will provide the 
children with precisely cut and creased 
nets with which to construct the chassis, 
motor housing and body shell but each 
child will have to assemble these carefully 
to achieve a pleasing final product. 


  4 hours in 30-minute or
60-minute lessons 


The evaluation  30 minutes


Unit review  30 minutes


the focused practical tasks


the big task
the design and make task


You can use a card net to hold the motor and then attach this to the chassis using Velcro. You can 
adjust the position of the motor to give the correct tension for the rubber band pulley drive before 
pushing the motor into position on the Velcro.







SECTION 3


children’s decisions


5


The children can decide the following:
as a group –
• who the toy is for
 required learning in Sessions 1 and 5,


design decision made in Session 5; 
 


• how the toy will be constructed:
– although the basic frame structure is
 given, there is ample opportunity for
 children to develop variations
 involving different arrangements of
 axles, wheels, motors, batteries,
 mechanical and electrical fittings
 required learning in Sessions 2 and 5,
design decision made in Sessions 5 and 6; 
 


• the functions:
– this involves deciding on the number of
 control features – stop/go as a
 minimum, plus forwards/backwards,
 left/right, with additional
 features to be controlled such as lights
 and buzzers


required learning in Session 5 and 6,
design decision made in Sessions 5 and 6;


design decisions







SECTION 3


children’s decisions


• the appearance:
– deciding on the appearance of the
 battery-powered vehicle involves
 thinking about their own preferences
 and perhaps those of other children
 who might play with the batterypowered
 vehicle;
 required learning in Session 3 and 4,
design decision made in Sessions 5 and 6; 
 


– deciding on the overall proportion
 involves choosing the type and size of
 wheels, and choosing the overall
 dimensions of the vehicle;


required learning in Session 1,
design decision made in Sessions 5 and 6. 
 
It is essential that the design 
decisions made by the children 
are not compromised by the use 
of CAD software.


design decisions


6







SECTION 4


teaching the unit
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Teacher input 
Tell the class that they are each going to 
make a battery-powered toy vehicle. It can 
be for themselves, a friend or a younger 
child. Explain that to start off you are going 
to show them a whole range of different 
toy vehicles that work in different ways 
including battery power. This will help them 
understand what their toys could look like 
and how they might work. Now show the 
class a collection of toy vehicles. There 
should be enough toys for each table to 
have a small collection to use for the Pupil 
activity. Demonstrate that there are different 
ways of working, such as push along/pull 
along, rip cord flywheel, windup clockwork 
motors, battery-powered electrical motors. 
Point out the important features – wheels, 
axles, a chassis to support the wheels and 
axles, some way to make the toy move. 
Point out that although the vehicles 
look different they all have 
these common features.


exploring moving toys


Pupil activity 
 
Tell the children to draw a simple sketch of 
each toy on their table, to label the important 
parts and add notes to explain what moves 
it along. You can use the drawings and the 
collection of toy vehicles as a reference 
display during the rest of the activity.


session


one
suggested timing


30 mins







SECTION 4


teaching the unit


8


Teacher input 


Tell the children that they will have to 
decide on the following:


• who the toy vehicle is for;


• what it should look like;


• what it should do.


They should write down suggestions for this 
although this is not a final decision as there 
are things they need to find out and learn 
before they can decide for sure.


exploring moving toys (continued)


Homework


Each child should try to find out what the 
possible user of the toy vehicle might like.
This could involve posing the questions 
to themselves or the person who will be 
using the toy. Ask every child to bring in a 
favourite postcard or small picture that they 
will be able to frame next session.


session


one


Resources
Stimulus: a variety of different types of moving, wheeled and battery-powered vehicles;


Consumables: paper;


Tools:  pencils and rubbers. 
 
Health and safety check 
Discuss the hazards and risks involved in working as a group and handling other people’s property
and how the risks can be controlled by the way the children behave and treat the items on display.







SECTION 4


teaching the unit


9


Teacher input 
Tell the class that they will need to make a 
chassis for the toy vehicle and that one way 
to do this is to make a simple frame from 
card tubes and that in this lesson they will 
learn how to do this by making one that can 
be used as a picture frame for their favourite 
postcard or picture. 
 
Tell the class that they are going to use 
computers to produce nets for the tubes. 
Explain that the tubes will be square section 
and held together using triangular pates. 
Show the class a finished example that 
holds a postcard. 
 
Demonstrate how to do this using 
appropriate CAD software on an electronic 
white board if available. Key points in the 
demonstration are: 


• Turning on the ‘cm lock’, remove and add  
 explain use of grid, how to set and snap  
 to grid 


• Drawing straight lines 


• Deleting lines 


• Changing the colour of the lines to be cut  
 to red 


• Leaving the lines to be perforated black 


Demonstrate how to use an appropriate 
CAM machine to perforate and cut out 
the net. Tell the class that these processes 
are called computer aided design often 
referred to as CAD and computer aided 
manufacture often referred to as CAM.


making a simple picture frame using CADCAM 


Explain to the class that some pupils already 
know how to do this and that if they should 
find themselves in difficulty they should ask 
one of these class experts for help. 
 
Pupil activity 
 
Each child now practices using the software 
to produce the nets for the tubes to make the 
picture frame. When they are satisfied with 
the way they have drawn the net with black 
lines for perforating and red lines for cutting 
they should make the net from thin card using 
the CAM machine.


Once they have a set of cut out and 
perforated nets and flat triangular joining 
plates each child should carefully assemble 
these components into a picture frame using a 
glue stick or very small amounts of PVA glue.


Pupils who finish quickly can be set the 
challenge of producing a 3D framework.


session


two
suggested timing


30 mins







SECTION 4


teaching the unit
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Teacher input 
Ask the class to think about this way 
of producing a frame compared with 
producing one made from wooden strips. 


• What differences are there? 
 
• What similarities are there? 


• How can we explain the similarities and  
 differences?
 
• Can we decide that one way is better   
 than the other?
 
• If so what are our reasons?


making a simple picture frame using CADCAM (continued) 


session


two


Resources
Stimulus: use of electronic white board, ready assembled picture frame;


Consumables: A4 card, glue sticks or PVA glue;


Tools:  computer with appropriate CAD software e.g. Techsoft 2D or Robo Master suitable   


 CAM machine e.g. Craft ROBO
 
Health and safety check 
Discuss the hazards and risks involved in using computers and how these risks can be controlled by sitting 
properly at the correct height and not straining to see the screen. 


Discuss the hazards and risks involved in using the CAM machine and how these can be controlled by 
taking care not to touch the card or let the card contact cables etc whilst the machine is operating.







SECTION 4


teaching the unit
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Teacher input


Explain to the class that in this session 
they have two tasks. The first is to make 
a simple net to give them practice at 
producing a card body shell they could 
use to give the toy its overall appearance. 
There are three different nets available 
as ready-to-copy masters – ‘Wedge net’, 
‘Double wedge net’and ‘Bus net’. When 
enlarged to A3 size they can be used as 
templates for actual body shells. They will 
need to decorate it so that it does not look 
like card; therefore, the second task is to 
decorate the net to give a variety of effects 
that might be useful.


exploring networks and surface decoration


session


three
suggested timing


60 mins


cut out net. carefully crease the
folds.


add aluminium foil to
show radiator grill.


add sand to glue
patches on bonnet.


stick dark paper into
cut outs to show dark windows.


add stick on go
faster stripes.


Pupil activity


Show the class how to cut out a net and 
to crease it carefully so that it can be 
assembled into the form of a small body 
shell but do not fix into its final form as 
surface decoration is much more easily 
applied whilst the net is flat.
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Teacher input


Explain to the class that they should try to 
create the following decorative effects:


• shiny like metal by carefully sticking on 
aluminium foil;


• rough like some rocks by putting on small 
amounts of glue and shaking on sand;


• dark glass windows by cutting out 
appropriate shapes;


• striped by sticking on coloured strips.


It is useful if children work in pairs and co-
operate in learning about these decoration 
techniques.


You can put the resulting decorated body shells 
on display to show the care and attention 
needed to get effective surface decoration.


exploring networks and surface decoration (continued)


session


three


Resources 
Consumables: ‘Wedge net’, ‘Double wedge net’ and ‘Bus net’, paper,


 card, aluminium foil, PVA glue, sand, coloured gummed paper;


Tools:  pencils, rulers, rubbers, scissors. 
 
Health and safety check 
Revisit the discussion about controlling risks when using scissors and glue.







SECTION 4


teaching the unit


13


Teacher input 
Tell the class that in this lesson that are 
going to use computers to produce nets 
for card body shells. Explain that they are 
going to draw nets for the body shells that 
they used in session 3.


Revise with the class how to use the CAD 
software on an electronic white board if 
available to develop nets for the following 
body shells. 


Key points in the demonstration are:


• Turning on the ‘cm lock’, remove and   
 add explain use of grid, how to set and  
 snap to grid


• Drawing straight lines


• Deleting lines


• Changing the colour of the lines to be cut  
 to red


• Leaving the lines to be perforated black 


• Revise how to use an appropriate CAM  
 machine to score and cut out the net.


developing nets using CADCAM 


session


four


Remind the class that these processes are called 
computer aided design often referred to as 
CAD and computer aided manufacture often 
referred to as CAM. 
Explain to the class that some pupils already 
know how to do this and that if they should find 
themselves in difficulty they should ask one of 
these class experts for help.







SECTION 4


teaching the unit


14


Teacher input 
Ask the class to compare the body shell 
they cut out by hand with the body shell 
they produced using CADCAM.


• What differences are there?


• What similarities are there?


• How can we explain the similarities and  
 differences?


• Can we decide that one way is better   
 than the other?


• If so what are our reasons?


developing nets using CADCAM (continued) 


session


four


Resources
Stimulus: use of electronic white board;


Consumables: A4 card, glue sticks or PVA glue;


Tools:  computer with appropriate CAD software e.g. Techsoft 2D, suitable CAM machine   


 e.g. Craft ROBO.
 
Health and safety check 
Revisit with the class the hazards and risks involved in using computers and how these risks can be 
controlled by sitting properly at the correct height and not straining to see the screen.


Revisit with  the class the hazards and risks involved in using the CAM machine and how these can be 
controlled by taking care not to touch the card whilst the machine is operating.


Pupil activity
Each child now practices using the software 
to produce the net for one or more of the 
body shell forms. When they are satisfied 
with the way they have drawn the net with 
black lines for perforating and red lines for 
cutting they could send their initial designs 
to a black and white printer and cut it out 
using scissors, followed by folding to make a 
test model / prototype. Their designs can be 
modifying if needed before going on to make 
the final net from thin card using the CAM 
machine.


Once they have a cut out and perforated net 
each child should carefully assemble the net 
into a body shell using a glue stick or very 
small amounts of PVA glue.


Pupils who finish quickly can be set the 
challenge of producing the net for a body 
shell of their own design.
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the big task: designing and making the buggy


Teacher input 


Explain to the class that now each one 
of them is going to use all that they have 
learned to design and make a toy vehicle, 
either for themselves, a friend of about 
the same age or a younger child. Remind 
them that they thought about this at the 
beginning in terms of:


• who the toy vehicle is for;


• what it should look like;


• what it should do.


Now they have to make firm decisions.


Pupil activity


Each pupil should write a complete 
specification using the following starter 
sentences:


• The toy vehicle is for …


• The toy vehicle will be like a …


• The toy vehicle will …


• The toy vehicle will look like this ….


With some children you may wish to use 
“My buggy specification’ available as a 
ready-to-copy sheet.


Encourage the children to make a quick 
sketch to show what their toy will look like.


Teacher input 


Remind the class that they have to make 
design decisions in ways that will meet the 
specification about the following:


a) Develop a chassis complete with axles 
and wheels so that the toy rolls along.


You may wish to demonstrate the 
production of a chassis using CADCAM 
along the following lines:


session


5-6
suggested timing


4 hours
(2 x 2 hours)
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the big task: designing and making the buggy (continued)


session


5-6
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the big task: designing and making the buggy (continued)


session


5-6


Or you may choose to let the children use 
what they have learned about CADCAM to 
develop their own ideas.


b) Add an electric motor, battery, switch 
and transmission system so that the electric 
motor can make the vehicle move forward 
in a straight line;


You may wish to use the ready-to-copy 
‘Simple buggy – exploded view’ sheet with 
some children.


c) Develop a card body shell that will give 
the desired appearance.


Encourage the children to use CADCAM for 
this process. Here are some possibilities.
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the big task: designing and making the buggy (continued)


session


5-6


Resources


Consumables: My buggy specification’ or paper, ‘Simple buggy – exploded view’, A4 card. glue   
 sticks or PVA glue, double sided adhesive tape, 4mm steel axles, selection of pulleys   
 and wheels to fit axles, 3 – 12 V dc electric motors, 9v pp3 batteries, battery clips,   


 insulated wire;


Tools:  computer with appropriate CAD software e.g. Techsoft 2D or Robo Master, suitable   


 CAM machine e.g. Craft ROBO, wire strippers, pencils, rulers, scissors.
 
Health and safety check 
Revisit the discussion about controlling risks when using the tools, materials and components available for 
making their buggy.
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Teacher input 


Tell pupils who need an extra challenge 
that there are two different stations in 
the room with examples of technical 
systems that will be useful in adding 
extra features to their vehicles. At each 
station there are things to look at with 
worksheets explaining what to do. 
There are two ready-to-copy ‘My buggy 
exploring technical systems’ sheets in the 
Resources section. If you wish to reduce 
the technical opportunities available to 
the children you can reduce the number 
of stations available and the contents of 
each station.


extension work


session


5-6


Pupil activity 
 
At Station 1 there are three examples of 
different switches in simple circuits to control 
electric motors:


• a circuit using a push-to-make switch;


• a circuit using an on/off switch;


• a circuit using a reversing switch.


Tell the children they will need to think about 
how they might use each sort of switch to 
control their toy.
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Teacher input 


Tell the children they will need to think 
about how they might build light and 
sound effects into their toys. Pupils should 
work in pairs and co-operate in learning 
about these technical systems.


At Station 2 there are five examples of 
circuits to control lights and buzzers:


• a circuit using a push-to-make switch to  
 control a buzzer;


• a circuit using a push to break switch to  
 control a light bulb;


• a circuit using an on/off switch to control  
 a flashing LED;


• a circuit with two light bulbs in series   
 controlled by an on/off switch;


• a circuit with two light bulbs in parallel  
 controlled by an on/off switch.


extension work (continued)


session


5-6


Resources
Stimulus: circuits using a push-to-make switch, an on/off switch, a reversing switch to   
 control a motor, a push-to-make switch to control a buzzer, an on/off switch   
  to control a flashing LED; circuits with 2 light bulbs in series controlled by an   
 on/off switch, two light bulbs in parallel controlled by an on/off switch; 
Consumables: ‘My buggy exploring technical systems’ sheets 1 and 2.
 
Health and safety check 
Revisit the discussion about controlling risks when working in groups in the context of investigating a range 
of delicate technical systems.


You can purchase components to construct these 
technical systems from Technology Teaching Systems.
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Teacher input 


Positive aspects of the children’s designs 
must be valued but the children must also 
learn to be critical – working in groups 
during their evaluation should make this 
easier.


Pupil activity


Tell the pupils to work in groups of four.
They should look at the specification for 
each toy, take turns looking at it and using 
it and then answer the following questions 
about each toy.


• How well did it do what it was designed  
 to do?


• How much did it look like it was   
 designed to look?


• How much did it appeal to those it was  
 designed for?


Tell the pupils that they may find it useful to 
record these findings in table form. Once 
every child has the comments of


evaluating the final product


everyone in the group about their toy, they 
can each write a few sentences answering 
the following questions.


• Can it be made safer?


• Can it be made to work more reliably?


• Can it be made to look better?


• Can it be made to work better?


• Can it be made to last longer?


With some children you may wish to use 
the ready-to-copy ‘My buggy evaluation’ 
sheet.


session


seven


Resources
Consumables: ‘My buggy evaluation’ sheet or paper;


Tools:  pencils. 
 
Health and safety check 
Discuss the hazards and risks involved in playing with toy buggies and how the risks can
be controlled.


suggested timing


30 mins
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Teacher input 


Explain to the class that it is important to 
think about how to get better at design & 
technology and that they can do this by 
discussing the following questions.


• What did you enjoy most?


• What did you find easy?


• What did you find difficult?


• What did you get better at?


• Did you help each other?


• What could have been done better?


• How could these be done better?


unit review


Pupil activity


The children should discuss the questions 
in groups and when they have finished 
you should ask each group to make a 
short report to the class. The class should 
agree a statement based on these reports 
for improvement for their next design & 
technology unit.


session


eight


Resources 


None needed.
 
Health and safety check 
Discuss whether the class used hazard recognition, risk identification and risk control to design and
make safely.


suggested timing


30 mins
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vocabulary


    
Stimulus materials Consumable materials Tools


 resources summary


(You can purchase components to construct these technical systems from Technology 18 
Teaching Systems, Unit 7, Month Road, Alfreton, Derbyshire, DE85 7RL.)


Session 1 Session 2 Session 3 and 4


vehicle, battery, 
motor, chassis, 
axle, wheel


Session 1  a variety of different types of moving,  paper pencils, rubbers
 wheeled and battery-powered vehicles


Session 2  use of electronic white board A4 card. Glue sticks or PVA glue Computer with
 Ready assembled picture frame   appropriate CAD software  
    e.g. Techsoft 2D, suitable  
    CAM machine e.g. Craft  
    ROBO


Session 3  ‘My buggy nets’ paper, card, aluminium  pencils, rulers,  rubbers, 
  foil, PVA glue, sand, coloured gummed  scissors
  paper


Sessions   My buggy specification’ or paper, ‘Simple  
5-6  buggy – exploded view’, A4 card. glue 
  sticks or PVA glue, double sided adhesive 
  tape, 4mm steel axles, selection of pulleys
  and wheels to fit axles, 3 – 12 V dc electric 
  motors, 9v pp3 batteries, battery clips, 
  insulated wire


Session 5 and 6


net, CAD computer 
assisted design, 
CAM computer as-
sisted manufacture, 
cut score


body shell, decoration pulley wheel, belt drive, forwards, back-
wards, reverse, flashing LED (light emitting 
diode), series circuit, parallel circuit, bulb 
holder, buzzer


Session 4  use of electronic white board A4 card. Glue sticks or PVA glue Computer with
    appropriate CAD software  
    e.g. Techsoft 2D, suitable  
    CAM machine e.g. Craft  
    ROBO


Computer with appropri-
ate CAD software e.g. 
Techsoft 2D, suitable 
CAM machine e.g. Craft 
ROBO, wire strippers, 
pencils, rulers, scissors


Extension 
work


circuits using a push-to-make switch, an 
on/off switch, a reversing switch to controll 
a motor, a push-to-make switch to control a 
buzzer, an on/off switch to control a flashing 
LED; circuits with 2 light bulbs in series 
controlled by an on/off switch, two light bulbs 
in parallel controlled by an on/off switch


‘My buggy exploring technical systems’ 
sheets 1 and 2


Session 7 My buggy evaluation’ sheet or paper pencils
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links to other subjects


Literacy


This module offers links to explanatory 
writing. The explanation could be about 
how the transmission system works. At 
the end of the module an explanation of 
how my buggy works could be written 
and displayed alongside the model. This 
would give an appropriate audience and 
purpose for this relatively difficult genre.


Numeracy


There are several opportunities to practice 
skills and apply mathematical knowledge 
in this module. The children will be able to 
experience for a real purpose measuring 
accurately to the nearest millimeter. 
Opportunities will be given to make 
shapes and to demonstrate an increasing 
accuracy in doing so. There are also 
opportunities for visualising 3D shapes 
from 2D drawings and identifying different 
nets. A display could be set up with 
pictures of buggies, their 3D shapes and 
the nets, and children could try to match 
all three together.


Science


This activity offers the opportunity of 
revising circuits from the QCA SoW 4F 
‘Circuits and conductors’.







My buggy exploring technical systems 1 
 
Switches controlling motors


Push-to-make switch


Toggle on/off switch


Reversing switch


Press here.
What happens when you stop pressing?


Slide to the right.
What happens to the motor?


Slide to the left.
What happens to the motor?


Push here.
What happens when you stop pushing?
What do you have to do to stop the motor?







My buggy exploring technical systems 2 
 
Controlling lights and buzzers


Push-to-make switch


Toggle on-off switch


Parallel circuit


What happens to the buzzer when you press here?
What happens when you stop pressing?


Push-to-break switch


Series circuit


What happens to the bulb
when you press here?
What happens when you
stop pressing?


Push here.
What happens when you
stop pushing?
What do you have to do to
stop the LED from flashing?


Push here
What happens to the light bulbs?
Can you explain the difference?
What do you have to do to turn
the light bulbs off?







My buggy wedge net


cut along solid lines


fold along dotted lines







My buggy double wedge net


cut along solid lines


fold along dotted lines







My buggy bus net


cut along solid lines


fold along dotted lines
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My buggy specification


Name Class
The toy vehicle is for … 


Me 


Someone else 


Who? 


The toy vehicle will be like … 


• an actual vehicle 


• a vehicle from a book or film 


• a fantasy vehicle 


The toy vehicle will look like this:


The toy vehicle will … 


• use an electric motor and
 battery to work 
 
• go forwards 


• go forwards and backwards 


• have lighting effects 


• have sound effects







My buggy evaluation


Name Class


The toy vehicle was for 
 
Did they like or dislike the toy?  q Yes/No q  explain why.


 
 
 
The toy vehicle was intended to be like … 


q an actual vehicle q  a vehicle from a book or film  q a fantasy vehicle 
 


Was it?  q Yes/No q If not, try to explain why. 


 
 
The toy vehicle was intended to … 


q use an electric motor and battery.  Did it?  q Yes/No q  If not, try to explain why. 
 
 
 
 
q go forwards.  Did it?  q Yes/No q  If not, try to explain why. 
 
 
 
 
q go forwards and backwards. Did it?  q Yes/No q  If not, try to explain why. 
 
 
 
 
q have lighting effects.  Did it?  q Yes/No q  If not, try to explain why. 
 
 
 
 
q have sound effects.  Did it?  q Yes/No q  If not, try to explain why. 
 
 
 
 
q Did the toy vehicle look like your sketch?  q Yes/No q  If no, try to explain why.
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Slippers Textile (QCA) 


ABOUT THE UNIT


In this unit, children learn how products eg slippers are designed for different purposes and people. They learn that 


designers must address a range of needs when designing slippers eg appearance, safety, warmth and size. Children learn about


making accurate patterns/templates and detailed working drawings. They develop making and finishing skills to enhance the 


quality of their slippers. They learn to evaluate their products critically against design criteria and identify what to do to


improve them.


This unit could be adapted to be broader to encompass ‘footwear’ or to focus on other textile products eg hats, soft toys, badges 


or wall hangings.


EXPECTATIONS
at the end of this unit


most children will: have used information from investigating slippers to inform their own designing and


making; have developed their skills in working with textiles and will have designed and


made a slipper using appropriate materials and techniques; have been able to evaluate


critically both the appearance and function of the slipper against the original


specifications


some children will not have made have gathered some information with help and guidance; have developed limited skills 


so much progress and will: in working with textiles and will have required support in designing and making their


slipper eg they may have needed to use simple pre-drawn patterns and also needed


support in cutting and joining fabric


some children will have have worked independently and systematically to design and make a slipper of high 


progressed further and will: quality, drawing on their evaluation of existing products and trialling of their own


ideas; have been able to give clear reasons for choosing a specific idea, taking into


account construction methods, appearance and function of slippers; have identified in


their evaluation why they made changes to their design as it developed


Unit 6B  Slippers
Focus – structures: textiles


PRIOR LEARNING


It is helpful if the children have:


• made and used simple patterns


• stitched and joined textiles


• written simple specifications


• planned their work in a step-by-step


approach


This unit builds on Units 2B ‘Puppets’


and 4A ‘Money containers’.


It also builds on Science Unit 4C


‘Keeping warm’.


VOCABULARY


In this unit, children will use words and


phrases relating to:


• designing eg specification, flow


chart, mock-up, accurate, users,


fabric swatches, working drawing


• making eg pattern/template,


working properties


• knowledge and understanding 


eg seam, seam allowance, insulation,


sole, upper, inner, reinforce, right


side/wrong side, stitch, stitching,


tacking, wadding, sewing 


machine, hem


RESOURCES


• collection of slippers or pictures of


slippers for different people, from


different cultures and for different


purposes


• selection of fabrics and materials 


eg felt, dipryl (used for making


disposable clothes), baize, hessian,


calico, corduroy, wadding, bubble


wrap, foam


• fabric paints, sequins, embroidery


threads


• needles, pins, threads, fabric scissors,


paper/grid paper


• sewing machine (if available and if it


can be safely managed)
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LEARNING OUTCOMES POINTS TO NOTE


• relate the way slippers are designed for the intended user and
purpose eg animal slippers are more suitable for young people, older
people need a non-slip sole for safety, slippers need to be warm


• evaluate slippers considering appearance, function, cost and safety
• distinguish between functional and decorative products
• identify the different materials that have been used in a slipper and


why they have been chosen


• understand that a pattern/template must be used to make a pair of
slippers the same size


• use a variety of sewing and decorating techniques and choose
appropriate techniques for making slippers


• use a sewing machine to join or decorate a product (if available)


• apply what they have learnt through IDEAs/FPTs in their designing
and making


• develop alternative ideas and check out that their ideas will work by
modelling with paper


• demonstrate a clear idea of who will use the slipper and show the
ability to draw up an appropriate design specification


• make a working drawing
• work independently and systematically using their step-by-step plan


eg a flow chart to sequence their work
• join the fabric parts and use decorative techniques to achieve a well-


constructed and finished slipper
• evaluate their slippers critically against the design specification


Links to this unit
Mathematics: Enlarge, reduce, scale up, scale down


Literacy: Reinforce work on conditionals eg highlighting language like
‘if’, ‘then’, ‘might’, ‘could’ as part of sequential planning. Develop a
writing frame to make an evaluation eg by identifying the kinds of
questions to be asked


Content
• Have a wide range of different slippers available for children to


analyse and investigate. In this unit, children could examine examples
of slippers from a variety of cultural traditions.


• If possible, take a slipper apart to show children how they are
constructed, including where a seam allowance is necessary when
measuring and marking out fabric pieces.


Class management
• A key aspect of this unit is for children to be able to design and use


their own pattern/template.


• Some children may experience difficulty in designing their own
patterns/template and will therefore need support.


• Have a prepared pattern of a slipper for children who have difficulty
making their own.


• Grid paper can be very helpful when making paper patterns/templates.


• Children could use inexpensive and easily worked material eg dipryl
to make prototypes. (Dipryl is used to make disposable cloths.)


• Cut fabric to manageable sizes for the children to use.


Health and safety
When carrying out a risk assessment for this activity, teachers will need
to consider the materials, tools and equipment being used.


In addition, the following points should be noted:


• children using sewing machines should be supervised


• if used slippers are being handled, ensure they are clean


Out-of-school activities and homework
There are good opportunities for children to identify, investigate and
analyse these products out of school, and to record through writing and
drawing their findings, with specific reference to appearance, materials
and purpose. More elaborate decoration could also be worked on
outside school.


Unit 6B  Slippers


CHILDREN


• that products are designed for a
particular purpose and are suitable for
different users


• that a designer needs to consider
appearance, function, cost and safety
when designing products


• that many different materials can be
used on a product eg a slipper, some to
stiffen, some to provide a hard-wearing
surface and some for appearance


• that pattern/templates can be used
many times and this ensures consistency
in size


• how to pin, sew and stitch materials
together to create a product


• that ideas for products can be
developed by modelling with paper or
scrap metal


• to use a simple sewing machine 
(if available)


• to develop a design specification
• to communicate their ideas through


drawings and modelling
• how to plan the order of their work,


choosing appropriate materials, tools
and techniques


• to construct products using permanent
joining techniques


• how to achieve a quality product
• to evaluate products identifying


strengths and areas for development
and carrying out appropriate tests


■ Introduce this unit by collecting and displaying slippers. Discuss with the children how they have been
constructed; if possible, disassemble a simple slipper eg moccasin.


■ Focus the children’s attention on the fabrics and materials used for the soles and the inner and outer
layers. Ask them about the touch and appearance of fabrics and how the material suits the purpose.


■ Discuss with the children the suitability of the slippers for different users and their different purposes;
including appearance, function, comfort, cost and safety. Distinguish between slippers that are
functional and those that are purely decorative.


■■ Ask the children to choose a slipper and write down the five most important points in a specification
that the designer might have worked to.


■■ Ask the children to investigate different materials for warmth, wear and strength.


■ Show how a pattern is made allowing for seam allowances of 1–1.5cm (plain paper or grid paper can
be used). Try making a pattern for their own slipper (using their own feet as a guide) or for someone in
their family.


■ Show how to pin the pattern onto the fabric allowing minimal wastage. Try fitting a number of
pattern pieces on the smallest amount of fabric eg by nesting, lay planning.


■ Demonstrate how to stitch right sides together, to snip curved edges, to tack wadding to fabric 
(use of an eyelet punch should be shown if slippers are to be laced together).


■ Show the children different techniques for adding colour, pattern and texture to the fabric eg
embroidery, simple appliqué, use of sequins, use of fabric paints.


■■ Demonstrate how to use a sewing machine, if available. Encourage the children to practise on simple
shapes first.


★ Explain to the children that they are going to design a pair of slippers or a single prototype slipper.
Discuss the purpose. What could you do? What do you need to know? Who could you ask?


★ Ask the children to draw up specifications. Will the slippers be functional, decorative, or both? Who
will wear the slippers? What size? Will they be suitable? Will they be warm? What is most important?


★ Ask the children to sketch or model ideas using paper and tape or inexpensive material and
pins/staples.


★ Ask the children to make a working drawing and pattern of the chosen idea, including measurements
and fabric swatches. Remind the children to think about touch, feel and insulating properties when
they are choosing the fabric. What materials would work well? How will you decorate it? How much
do you need? How will you make this?


★ Ask the children to write a step-by-step plan or draw a flow chart to demonstrate the order in which 
they will proceed.


★ Emphasise that the slippers need to have a good quality finish.
★ Check that the children’s final idea and construction is realistic before they begin.
★ Remind the children about economical use of fabric. 
★ Ask the children to evaluate the slippers against the design specification (this may include asking the


potential user to test them). What do the users think of the slippers? Do they meet their needs well?
How could they be made better? What would you change? What are you pleased with?


LEARNING OBJECTIVES POSSIBLE TEACHING ACTIVITIES


D E S I G N  A N D  M A K E  A S S I G N M E N T  ( D M A )  


I N V E S T I G AT I V E , D I S A S S E M B LY  A N D  E VA L U AT I V E  A C T I V I T I E S  ( I D E A s )


CHILDREN SHOULD LEARN


F O C U S E D  P R A C T I C A L  TA S K S  ( F P T s )


Design and make a slipper for a given purpose


■ essential activities
★ assignment stages (all are essential)
■■ optional activities
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Fairground Control (QCA)


ABOUT THE UNIT


This unit enables children to gain understanding of an important mechanism, using belts and pulleys, and to learn more about


control using electricity and an electric motor. Children can then be introduced to computer control. The focus of the unit is to


design and make a model of a fairground ride but it could be adapted to suit any product in which an electric motor produces


rotating movement.


Unit 6D ‘Controllable vehicles’ is an appropriate alternative to this unit.


EXPECTATIONS
at the end of this unit


most children will: have become familiar with how an electric motor behaves when connected in an
electrical circuit; have generated several ideas to choose from; have harnessed the
rotation produced by the motor to drive a moving part on a model they have made,
employing belts and pulleys; have designed, made, evaluated and modified their ride
and linked it to computer control


some children will not have made have relied more on a construction kit to produce a model with a rotating part, which 
so much progress and will: may or may not be driven by an electric motor and may not have used computer control


some children will have have analysed possible designs to some depth against the design criteria, displaying an 
progressed further and will: awareness of constraints and the implications of changes; have produced a working


model which can rotate at different speeds and may include other rotating mechanisms
within the model; have produced a model whose appearance and finish is of a high
standard; have communicated their design ideas clearly and implemented improvements


Unit 6C  Fairground
Focus – control: electrical


PRIOR LEARNING


It is helpful if the children have:


• learnt about electrical circuits and a


variety of electrical components


• made models with rotating parts 


eg wheeled vehicles and a variety of


models made with construction kits


This unit builds on Units 2A ‘Vehicles’,


3C ‘Moving monsters’, 4C ‘Torches’, 


4D ‘Alarms’ and 5C ‘Moving toys’.


It also builds on Science Units 2F ‘Using


electricity’, 4F ‘Circuits and conductors’,


6G ‘Changing circuits’ (short unit) and on


IT Unit 5E ‘Controlling devices’.


VOCABULARY


In this unit, children will use words and


phrases relating to:


• designing eg model, mock-up, select,


modify, improvements, design


proposal, criteria


• making eg framework, construct,


temporary joins, permanent joins


• knowledge and understanding 


eg rotation, spindle, axle, drive belt,


pulley, electric motor, speed,


framework, horizontal, vertical,


electric circuit, switch, gearing up or


down, computer control, mechanism


RESOURCES


• batteries, motors with small pulleys 


to fit, elastic bands (up to 20 cm),


switches, crocodile connecting leads,


aluminium foil


• construction kit components including


pulleys, pulley wheels


• cotton reels


• wood scraps which might be used as


a base


• construction material suitable for


making a framework ie wood strips


and card corners OR card boxes


• doweling or stiff wire for making


spindles or axles


• variety of materials for making the


rides eg card, reclaimed materials


• assorted paper, ribbon, string, elastic


bands, paper plates, adhesive, sticky


tape, saws, drills and bits


• tools for cutting and shaping the


above materials


• computer and interface connection
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LEARNING OUTCOMES POINTS TO NOTE


• identify products which incorporate a pulley and drive belt and are
driven by a motor or are computer controlled


• identify control systems in everyday life and name the key elements
of a system


• connect an electric motor in a circuit to make it work in various ways
• use a belt and pulley system to produce a variety of types of rotation


eg reverse, in another plane, faster, slower
• use construction kit components to model their ideas for parts of a


product they would like to make


• apply what they have learnt through IDEAs/FPTs in their designing
and making


• decide which type of ride they will make
• model their design using temporary fixings
• identify criteria for their ride against which it will be evaluated both


during and at the end of the making stage
• make a product in which an electric motor successfully drives a


rotating part
• control a model using an interface connection to a computer
• evaluate the effectiveness of their design and are able to adjust 


it to improve efficiency or effectiveness


Links to this unit
Science: Unit 6G ‘Changing circuits’ (short unit)


Information technology: Units 5E ‘Controlling devices’, 6C ‘Control
and monitoring – What happens when....?’


Mathematics: Revolve, revolution, degree


Content
• It is important to provide a purpose for this assignment eg a


promotional model that is in a shop two weeks before the fair comes
to town.


• This unit will provide a challenge for children who have already
gained experience in constructing models with moving parts and with
using electrical circuits.


• The focus is on getting the various mechanisms to work successfully rather
than on producing a sophisticated and realistic model of a fairground ride.


• There are a number of features of construction to which special
attention will have to be paid:


– the rotating part of the product must turn on a spindle or axle
which is supported by a strong and stable framework


– a ‘pulley’ can be commercially produced, made by the children or
can be the axle itself


– the drive belt (which can be an elastic band) must be at the right
tension between the two ‘pulleys’, so position the motor carefully


– it is best to have a small ‘pulley’ on the motor and as large a one as
possible on the turning part in order to gear down the turning speed.


Class management
• Many of the IDEAs and FPTs could be carried out in science sessions.


• Children could work in pairs or small groups (four children) to
produce the ride. They would need to produce a clear plan, detailing
who does which task before they progress to the making stage.


• Teachers will want to ensure that they are confident with solving the
technical problems associated with this kind of project. It is all too
apparent in such a task when things are not working.


• Children can be taught to discover and rectify the faults in an
electrical circuit without help from the teacher.


• They can overcome the problems involved in making parts rotate if
they have had plenty of experience, either in previous tasks or during
the FPTs in this project.


Health and safety
When carrying out a risk assessment for this activity, teachers will need
to consider the materials, tools and equipment being used.


In addition, the following points should be noted:


• explain to children that they should not experiment with mains
electricity and should only use batteries in commercially available
appliances unless supervised by an adult


• it is inadvisable to use rechargeable batteries for home-made circuits -
in the event of a short circuit they could get very hot and cause injury


• children should not investigate the rotating parts of mechanisms in
machines without adult supervision and only when there is no chance
of a sudden rotation


Out-of-school activities and homework
Children could visit a fairground or a museum to see rides in action. 
They could be encouraged to use any toys or construction kits at home 
to experiment with pulleys and drive belts and/or electric motors.


They could draw annotated drawings of what they make, including
exploded diagrams of how specific parts are put together and how 
they move.


Unit 6C  Fairground


CHILDREN


• that there are a variety of products
which incorporate a pulley and a drive
belt and are driven by a motor or a
computer


• how control systems are used in
everyday life


• the appropriate vocabulary related to
control systems


• that they can model their ideas for their
own product using mechanisms, by
using construction kits or making a
model from a set of instructions


• how to include an electric motor in a
simple circuit


• how the direction of rotation and speed
of an electric motor can be controlled


• how rotation can be transferred from
one part of a model to another by using
pulleys and a belt


• how a belt and pulley system can
reverse the direction of rotation (by
twisting the belt through 180 degrees)


• how a belt and pulley system can 
turn the plane of rotation through 
90 degrees (by twisting the belt through
90 degrees)


• how a belt and pulley system can
increase or decrease the speed of
rotation (by using different size pulleys)


• to make decisions with regard to the
type of ride they will make


• to model their intended fairground ride
• to make modifications as they go along
• to evaluate against their original criteria


and suggest ways that their ride could
be improved


■ Visit a fairground, or use a video or photographs of rides that have rotating parts. Discuss the
children’s experience of such rides.
– How does the ride turn?
– Can you see the mechanism which turns the ride?
– What are the different parts called?
– How are the components joined together?


■■ The children could examine a collection of toys and other appliances in which there are electric motors
eg toy vehicles, battery-operated fan, battery-operated shaver, cassette player.


■■ With the children, look at mechanisms in which a belt and pulley is used eg car fan belt, electric
sewing machine, record player turntable, vacuum cleaner, roller blind.


Safety: Ensure that these appliances are not plugged in or running when being examined.


■ Ask the children to investigate different ways of making a framework to hold the model eg build the
model on a baseboard, use card and straws, use a framework with added triangles or diagonals, use a
construction kit. Consider carefully how to support the rotating part on a well-supported axle or a
spindle.


■ Show the children how a model can be controlled with a computer. Motor speed and direction can 
be controlled and a sequence of operations can be developed by the children writing a simple program
of instructions.


■■ The children could use elastic bands and pulley eg cotton reels on spindles to investigate transferring
movement from one axle to another.


■■ The children could use construction kit components to investigate and to change the speed of
rotation, using belts and pulleys.


■■ The children could use a pulley on an electric motor with an elastic band to produce rotation of cotton
reels on a spindle or a drinks can on an axle. Hold the electric motor in different positions to discover
the best arrangement.


★ Discuss which type of ride the children will make eg roundabout type (horizontal rotation) or Ferris
wheel type (vertical rotation). Restrict the children’s choices to one of these for simplicity and
manageability; explain to the children the aspects of the design that are set (eg according to materials
available) and those aspects about which they have free choice (eg colour, finish, style). Ask the children
to list their design criteria in order of importance. ‘To be successful our fairground ride should......’


★ Discuss how they will finish their model.
★ Ask the children to make a model of the mechanism they will use by employing a construction kit or


simple card box to hold the components. (They should be able to play around with and alter this
preliminary model quickly and easily at this stage. This ‘mock-up’ could be taken as equivalent to a
design drawing for this project).


★ Ask the children to make the rotating part of their product first and ensure that it can be rotated freely
by hand.


★ Then the children can add the electric motor and drive belt.
★ After this the children can finish their ride eg by adding cladding, colour, seats.
★ Ask the children to evaluate their product by referring to their own criteria for success.


– Does the model rotate freely without the motor?
– Does the motor drive the ride at the right speed?
– Is the product an interesting fairground ride?
– Does the product have a strong and stable framework?


★ Children’s models can be connected to the computer via an interface. Using appropriate software,
features eg flashing bulbs and buzzers can be controlled.


LEARNING OBJECTIVES POSSIBLE TEACHING ACTIVITIES


D E S I G N  A N D  M A K E  A S S I G N M E N T  ( D M A )  


I N V E S T I G AT I V E , D I S A S S E M B LY  A N D  E VA L U AT I V E  A C T I V I T I E S  ( I D E A s )


CHILDREN SHOULD LEARN


F O C U S E D  P R A C T I C A L  TA S K S  ( F P T s )


Design and make a model of a fairground ride


■ essential activities
★ assignment stages (all are essential)
■■ optional activities
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Bread Food (QCA)


ABOUT THE UNIT
This unit provides an opportunity to develop children’s understanding of, and skills in, working with food through a range of activities
related to bread products. They gain knowledge and understanding from investigating existing products and exploring the functions
and properties of ingredients. They then draw on this knowledge when designing and making their own bread products. They use a
range of skills and techniques using basic food tools and equipment and taking account of appropriate safety and hygiene issues.


This unit can be adapted by focusing on an alternative type of baked food product eg biscuits, cakes, pizza or snack bars. There may
be opportunities for working with industry on this project eg a visit to a bakery, inviting a food expert to work in the classroom.


Unit 5D ‘Biscuits’ is an appropriate alternative to this unit.


EXPECTATIONS


at the end of this unit


most children will: have used their experiences of food ingredients and cooking methods to help generate
ideas; have explained why they have chosen certain foods and processes; have
produced an order of work and chosen equipment appropriately; have made and
evaluated their bread product against objective design criteria; have a clear
understanding of issues related to food safety and hygiene


some children will not have made have designed and made a bread product with support and guidance; have indicated 
so much progress and will: why choices were made after discussion with the teacher; have demonstrated some 


skills when making the product


some children will have have used findings from their investigative work to draw up a specification for a new
progressed further and will: bread product; have drawn on their understanding of the characteristics and properties


of foods to select appropriate ingredients; have worked accurately to make bread
products that match the sensory properties required; have implemented improvements
as the design developed


Unit 5B  Bread
Focus – food


PRIOR LEARNING
It is helpful if the children have:


• an awareness of basic food hygiene
and using equipment safely


• experience of investigating existing
products to inform design ideas


• experience of evaluating food
products according to appearance,
texture and taste


• weighing and measuring skills


This unit builds on Units 1C ‘Eat 
more fruit and vegetables’ and 3B
‘Sandwich snacks’.


It also builds on Science Units 3A ‘Teeth
and eating’ and 3C ‘Characteristics of
materials’.


VOCABULARY
In this unit, children will use words and
phrases relating to:


• designing eg evaluating, investigation,
preferences, profile, specification,
criteria, fair test, costing


• making eg ingredients, quantities,
shaping, mixing, topping, kneading,
proving, baking, cooking method,
grilling, boiling, frying, glazing


• knowledge and understanding eg
yeast, wheat, grain, flour, dough,
crust, rise
– names of tools and equipment
– sensory characteristics eg texture,


doughy, crisp, chewy, yeasty,
stretchy, elastic


– food safety eg hygiene, bacteria,
mould, decay, food poisoning


RESOURCES
• range of bread products (see Points to


note) and bread recipes
• flours – white, strong, granary and


wholewheat
• yeast
• small quantities of added ingredients


eg cheese, onion, herbs, spices, dried
fruits, seeds, apples, bananas


• tools and equipment eg weighing
scales, mixing bowls, chopping
boards, measuring jugs, graters,
spoons, rolling pins, pastry brush,
bread tins, baking trays, dinner knives


• access to an oven
• plastic table covers, antibacterial


cleaner, hand-washing and washing-
up facilities, aprons


• computer, CD-ROM or access 
to websites
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• that there is a wide variety of 
bread products from a variety of 
cultural traditions


• that bread products are an important
part of a balanced diet and can be 
eaten in different ways


• to investigate and evaluate bread
products according to their
characteristics


• to use an appropriate vocabulary to
describe bread products


• to use ICT for research purposes


• to compare the processes involved in
making bread products – commercial
and domestic


• to follow instructions
• to weigh and measure accurately 


(time, dry ingredients, liquids)
• skills in using different tools and


equipment
• that ingredients have different


characteristics
• that the proportion of ingredients will


affect the product
• how to work safely and hygienically


• to use results of investigations when
developing design ideas


• to use a specification to clarify ideas
• to plan what has to be done
• to apply the rules for basic food hygiene


and other safe practices eg hazards
relating to the use of ovens


• to work accurately
• to evaluate a product against the


original design specification


■ Provide a variety of breads and bread products with different characteristics from a variety of cultural
traditions eg soft white, granary, wholemeal, sesame, poppy seed, chapatti, soda, pitta, flavoured –
sweet or savoury. Discuss where they originate from and their general features.


■ Encourage the children to examine and smell the breads, to name them, weigh them, talk about
texture, appearance, shape and personal preferences. Taste the breads and record a star profile for
each one for appearance, texture, flavour and cost; carry out discrimination tests.


■ Talk about the nutritional value of bread and discuss how bread is used in different ways in meals eg
for toast, for sandwiches, to eat with soup, to scoop up curry. Which bread products are most suitable
for which purposes? For one week, survey types and amounts of bread eaten and how it is eaten
eg toast.


■ Provide access to suitable websites and CD-ROMs for research relating to different types of bread and
to find out how bread is made.


■■ Ask the children to interview a person over 40 years old about what bread was available when they
were young. How is it different from the bread eaten today? Why are people willing to pay a great
deal more for a speciality bread than an ordinary loaf?


■ Demonstrate to the children how to make a basic bread mixture.
■ With the children, investigate the effects of using different ingredients and cooking methods.
■ Bake bread using different types of flour eg rye, white, chapatti. How is flour manufactured today?


Find out how grains are made into flour.
■ Ask the children to add different ingredients eg sugar, milk, fruit or butter to a bread dough. Compare


the results and discuss how each ingredient causes changes to the end product.
■ Explain and demonstrate hygiene and safety rules. Allow the children to role play working hygienically


and safely.
■■ Children could use different types of yeast (fresh or dried) or raising agent (soda). Discuss Is bread


always made with yeast? What does yeast do? How much do you need to use? How much does each
cost? Which end product tastes the best?


■■ Children could try different shapes. How long does each take to cook? Which is easiest to make? How
evenly does it cook?


■■ Children could try different finishes eg flour, seeds, nuts, grated cheese, milk, sugar, glazes. What
differences do various finishes make to the crust and appearance? How much does each cost?


■■ Children could use different cooking methods eg baking, boiling, grilling, frying.
■■ Discuss the effect of adding different quantities eg too much onion may be overwhelming and 


at which stage of the process they might be added eg added to dry ingredients, during shaping or 
as a topping.


★ Let the children decide in pairs or small groups what kind of bread they need to make. The class may want
to make it for a specific occasion eg for a party, picnic or for a particular person. What could we do? What
do we need to know? Who could we ask? What could we use? What has the bread got to be like?


★ Provide the children with a range of suitable ingredients that could be added to their breads. Let
children identify, taste and classify ingredients for texture and flavour.


★ Ask them to draw up a simple specification identifying the type of bread product, how it might be
used and the criteria for evaluation. The bread product for ... should be ...? What are the most
important features? How are you going to achieve this? How will it meet the needs of the
person/occasion?


★ Ask the children to modify or adapt the basic recipe (which may be stored as text on a disk) by
indicating the type of flour, extra ingredients and the stage in the process that these would be added.
What would happen if ...? How much will you need? What will it look/taste like?


★ The children make and bake the bread. Encourage them to be accurate and to work hygienically 
and safely.


★ Ask the children to evaluate the bread against the specification and to indicate any improvements that
could be made. Children could also compare their product against commercial products.


★ If there is time, the children could make the improved product.
★ A group of children could work as a team and simulate a production line, with each one being


responsible for a process such as measuring, mixing, kneading, shaping and baking.


LEARNING OBJECTIVES POSSIBLE TEACHING ACTIVITIES


D E S I G N  A N D  M A K E  A S S I G N M E N T  ( D M A )  


I N V E S T I G AT I V E , D I S A S S E M B LY  A N D  E VA L U AT I V E  A C T I V I T I E S  ( I D E A s )


CHILDREN SHOULD LEARN


F O C U S E D  P R A C T I C A L  TA S K S  ( F P T s )


Design and make a new bread product for a specific occasion or person


■ essential activities
★ assignment stages (all are essential)
■■ optional activities







LEARNING OUTCOMES POINTS TO NOTE


• name and identify the origin of a number of bread
products


• talk about the contribution that bread can make to a
healthy diet


• demonstrate through their recording sheets understanding
of how different bread products can be classified


• use a wide sensory vocabulary to describe bread products
• use ICT for researching


• know about the processes involved in making bread
products


• follow instructions in order to conduct fair tests
• demonstrate accurate, effective and appropriate use of


equipment, using safe and hygienic working practices
• understand that the properties and quantities of


ingredients will affect the final product
• follow safe procedures for food safety and hygiene


• apply what they have learnt through IDEAs/FPTs in their
designing and making


• use investigations to select appropriate ingredients for the 
final product


• write the appropriate specification
• plan order of work with list of ingredients and equipment
• work safely, hygienically and accurately
• evaluate the bread product, taking into account their


design specification


Links to this unit
Science: Units 5A ‘Keeping healthy’, 5D ‘Changing state’, 6B ‘Micro-organisms’
(short unit)


Information technology: Units 3A ‘Combining text and graphics’, 5B ‘Analysing
data and asking questions: using complex searches’, 5D ‘Introduction 
to spreadsheets’


Mathematics: Number (reduce, percentage, symbol, maximum, minimum value,
accuracy, calculate, check)


Literacy: Emphasise the use of words and phrases which make sequential or
causal connections eg while, during, after as a prelude to writing specifications
and recipes


Content
• This unit provides an opportunity to develop knowledge of the cultural and


social aspects of food, as well as developing an understanding of basic nutrition.
Refer to the ‘balanced plate’ model in Unit 3B ‘Sandwich snacks’.


• The key message about bread is EAT LOTS.


• Encourage children to eat wholemeal, wholegrain, brown or high-fibre versions
where possible. Try to avoid adding too much fat eg thickly spread butter.


• Careful selection of a range of bread products will help to keep the costs down
eg croissant, roll, granary stick, chapatti, fruit loaf, pitta bread, Chelsea bun, yet
still show different characteristics and methods of production.


• The FPTs provide the opportunity for children to learn how to follow a recipe for
making bread but also to consider ways of adapting basic recipes by adding or
substituting some of the ingredients, using different cooking and shaping
methods.


• If there is time during the DMA, it will be helpful for children to be able to
evaluate, suggest improvements and have another attempt at making bread.


• The children could create their own leaflet/poster relating to food safety
and hygiene.


Class management
The activities in this unit will be a mixture of whole class and group. Other related
activities might include:


• collecting, representing and interrogating data of which breads children prefer
and/or eating habits


• writing and illustrating a classbook of bread recipes


• researching bread products from different countries and presenting findings
appropriately


• looking at examples of recipes and writing their own. (This links well to the
literacy focus in term 2 on instructional texts.)


Small groups of children could agree a specification for their product and then
divide the prepared dough to make one roll each.


Health and safety
When carrying out a risk assessment for this activity, teachers will need to consider
the materials, tools and equipment being used.


In addition, the following points should be noted:


• parental permission should be sought before tasting sessions in order to identify
any dietary and cultural requirements for consideration eg nut allergy


• hygiene practices should be observed eg surfaces cleaned down and wiped with
antibacterial cleaner; a plastic table cover kept for food activities and used to
cover wooden/old tables; aprons provided for food preparation; access to hand-
washing and washing-up facilities and appropriate storage facilities for food


• children should learn safe practices in relation to equipment eg the oven, knives


Out-of-school activities and homework
Children could find out more about bread products from books, by looking at
products in the shops and finding out about other people’s preferences.


Visit a local bakery or store, or arrange a visit by a local baker.


Unit 5B  Bread


CHILDREN
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SECTION 1


learning context


1


design context


learning purposes


Most children enjoy playing with toy
vehicles of one sort or another from
simple push-along toys when they are
young to radio-controlled racers when
they are older. In this unit the children in
your class are able to design and make a
battery-powered toy vehicle for
themselves or for slightly younger
children. While not as sophisticated as a
radio-controlled toy, it represents a
realistic technical challenge to which they
are likely to respond enthusiastically. The
toy can be based on an actual vehicle,
on a vehicle from a book or film, or it can
be a fantasy vehicle developed from the
children’s imagination. The appearance
of the vehicle should appeal to the group
or individual who will use it, but whatever
the final form of the toy it must have the
basic elements of control – an on/off
switch with which to control forward
movement. The context can be extended
to develop other control features –
backward movement as well as forward,
fast and slow travelling speeds, lighting
and sound effects.


In this unit children will learn:


t to develop their ideas through
sketching and working with technical
components, wooden strip, paper,
card and found materials;


(Sessions 1, 2 and 4)


t to develop their designs by thinking
about the purpose of the toy and the
needs of possible users;


(Session  1)


t to mark, measure, cut and join
materials with increasing accuracy;


(Sessions 2–5)


t to use a variety of tools with precision
and care;


(Sessions 2, 3, 6 and 7)


t to use simple mechanisms to provide a
transmission system;


(Sessions 4, 6 and 7)


t to use simple electrical circuits to
operate motors, lights and buzzers.


(Sessions 4, 6 and 7)







the small tasks
the focused practical tasks


the big task
the design and make task


2


1 Exploring moving toys
30 minutes


2 Making a simple picture frame
60 minutes


3 Making spinning tops
60 minutes


4 Exploring technical systems
90 minutes


5 Exploring networks and surface
decoration


60 minutes


The big task is for children to design and
make a controllable, battery-powered toy
vehicle using card, wood, found materials
and a variety of mechanical and
electrical components.


4 hours in 30-minute or
60-minute lessons


The evaluation 30 minutes


Unit review 30 minutes


SECTION 2


tasks for learning


the crisp body shell is made from textured card giving a futuristic effect. The cut outs allow the
internal workings to be seen as well as imitating places for head lights and the driver. The wide
strip of card can easily support the pp3 battery, electric motor and reversing switch. The drive
mechanism is a simple elastic band pulley system. This needs to be arranged so that the pulley
on the motor shaft and that on the axles are carefully aligned to maximise the transmission







SECTION 3


children’s decisions


design decisions


3


The children can decide on the following:


t who the toy is for


required learning in Sessions 1 and 6,


design decision made in Session 6;


t how the toy will be constructed:


– although the basic frame structure is
given, there is ample opportunity for
children to develop variations
involving different arrangements of
axles, wheels, motors, batteries,
mechanical and electrical fittings


required learning in Sessions 2 and 3,


design decision made in Sessions 6 and 7;


t the functions:


– this involves deciding on the number of
control features – stop/go as a
minimum, plus forwards/backwards,
fast/slow, left/right, with additional
features to be controlled such as lights
and buzzers


required learning in Session 4,


design decision made in Sessions 6 and 7;







SECTION 3


children’s decisions


design decisions


4


t the appearance:


– deciding on the appearance of the
battery-powered vehicle involves
thinking about their own preferences
and perhaps those of other children
who might play with the battery-
powered vehicle;


required learning in Session 5,


design decision made in Sessions 6 and 7;


– deciding on the overall proportion
involves choosing the type and size of
wheels, and choosing the overall
dimensions of the vehicle;


required learning in Session 1,
design decision made in Sessions 6 and 7.







exploring moving toys


5


suggested timing
30 mins


session
one


Teacher input


Tell the class that they are each going to
make a battery-powered toy vehicle. It can
be for themselves, a friend or a younger
child. Explain that to start off you are going
to show them a whole range of different
toy vehicles that work in different ways
including battery power. This will help them
understand what their toys could look like
and how they might work.


Now show the class a collection of toy
vehicles. There should be enough toys for
each table to have a small collection to use
for the Pupil activity. Demonstrate that there
are different ways of working, such as push
along/pull along, rip cord flywheel, wind-
up clockwork motors, battery-powered
electrical motors. Point out the important
features – wheels, axles, a chassis to
support the wheels and axles, some way
to make the toy move. Point out that
although the vehicles look
different they all have
these common
features.


Pupil activity


Tell the children to draw a simple sketch
of each toy on their table, to label the
important parts and add notes to explain
what moves it along. You can use the
drawings and the collection of toy
vehicles as a reference display during the
rest of the activity.


SECTION 4


teaching the unit







6


session
one


exploring moving toys (continued)


Teacher input


Tell the children that they will have to
decide on the following:


t who the toy vehicle is for;


t what it should look like;


t what it should do.


They should write down suggestions for
this although this is not a final decision as
there are things they need to find out and
learn before they can decide for sure.


Resources


Stimulus: a variety of different types of moving, wheeled and battery-powered vehicles;


Consumables: paper;


Tools: pencils and rubbers.


Health and safety check


Discuss the hazards and risks involved in working as a group and handling other people’s property
and how the risks can be controlled by the way the children behave and treat the items on display.


Homework


Each child should try to find out what the
possible user of the toy vehicle might like.
This could involve posing the questions to
themselves or the person who will be using
the toy. Ask every child to bring in a
favourite postcard or small picture that they
will be able to frame next session.


SECTION 4


teaching the unit







SECTION 4


teaching the unit


session
two


7


suggested timing
60 minsmaking a simple picture frame


Teacher input


Tell the class that they will need to make a chassis for the toy vehicle and that one way to do
this is to make a simple wooden frame and that in this lesson they will learn how to do this by
making one that they can use as a picture frame for their favourite postcard or picture.


Pupil activity


Once the children have constructed their frames they should be left to dry overnight. The
postcards and pictures can be stuck in place again using a tiny amount of PVA glue. The
resulting picture gallery can be put on display and used to show the importance of accurate
marking, careful cutting, precise assembly and minimal use of glue.


show the class how to use a
sawing board and a junior
hacksaw to cut 10 mm x 10 mm
wood strip to length and clean
up the ends with abrasive paper


show the class how to use
card corners and a tiny
amount of PVA glue to
construct a frame


show the class how to mark off strips
to the length needed for their
postcards indicating that the length
required for each side is the length
of that side of the postcard minus
the thickness of the wooden strip


Resources


Stimulus: postcards from home;


Consumables: quantity of 10 mm X 10 mm wood, strip, abrasive paper, card, PVA glue;


Tools: pencils, rulers, sawing boards, junior hacksaws.


Health and safety check


Discuss the hazards and risks involved in using cutting tools and glue and how the risks can be
controlled by taking care and using the correct procedures.







SECTION 4


teaching the unit


session
three


8


making spinning tops
suggested timing
60 mins


Teacher input


Tell the class that they will need to know about fitting wheels onto axles and axles through
frames and this involves drilling holes the right size and careful assembly. A good way to
practise this is to make hexagon spinning tops.


Pupil activity


Show the class how to carry out the following activities.


to use the ready-to-copy  ‘My buggy
hexagon template’ to mark out a
hexagon on a square of thin plywood


to hold this securely with a G-
clamp to a sawing board and
cut off the corners to form a
hexagon


to mark out the centre point using
crossing diagonals


to drill a 6 mm hole at the centre
point and fix a short piece of


dowel into this hole







The children can experiment with the
following variables:


t the length of the dowel;


t the shape of the point;


t loading the hexagon in various ways:


– adding mass near the centre by
adding Plasticine;


– adding mass near the periphery by
adding Plasticine;


– removing mass near the centre (by
drilling holes);


– removing mass near the periphery
(by drilling holes);


– changing the surface on which the
top is spinning.


When children have made and
experimented with the tops, they should
write a short piece describing what it is
that causes a top to spin longer.


SECTION 4


teaching the unit


session
three


9


making spinning tops (continued)


Resources


Consumables: quantity of thin plywood, 6 mm dowel, Plasticine, ‘My buggy
hexagon template’;


Tools: hand drills,  6 mm bits, pencils.


Health and safety check


Revisit the discussion about controlling risks when using cutting tools. Discuss the
hazards and risks involved in using a hand drill and how the risks can be
controlled by taking care and using the correct procedures.







exploring technical systems
suggested timing
1.5 hours
(or 3 x 30
mins)


session
four


SECTION 4


teaching the unit


Teacher input


Tell the class that there are three different
stations in the room with examples of technical
systems that will be useful in getting their toy
vehicles to work. At each station there are
things to look at with worksheets explaining
what to do. There are three ready-to-copy ‘My
buggy exploring technical systems’ sheets in
the Resources section. If you wish to reduce
the technical opportunities available to the
children you can reduce the number of stations
available and the contents of each station.


Pupil activity
At Station 1 there are examples of five
transmission systems:
t a simple belt drive;


t a compound belt drive;


t a wheel and worm system;


t a simple gear train;


t a compound gear train.


Tell the children that they will need to
think about which one is likely to be the
easiest for them to build into their toy.


At Station 2 there are three examples of
different switches in simple circuits to
control electric motors:
t a circuit using a push-to-make switch;


t a circuit using an on/off switch;


t a circuit using a reversing switch.


Tell the children they will need to think
about how they might use each sort of
switch to control their toy.


10
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exploring technical systems


session
four


SECTION 4


teaching the unit


Resources


Stimulus: examples of simple belt drives, compound belt drives, wheel and worm systems,
simple and compound gear trains; circuits using a push-to-make switch, an on/
off switch, a reversing switch to controll a motor, a push-to-make switch to
control a buzzer, an on/off switch to control a flashing LED; circuits with 2 light
bulbs in series controlled by an on/off switch, two light bulbs in parallel
controlled by an on/off switch;


Consumables ‘My buggy exploring technical systems’ sheets 1–3.


Health and safety check


Revisit the discussion about controlling risks when working in groups
in the context of investigating a range of delicate technical systems.


You can purchase components to construct these
technical systems from Technology Teaching Systems.


At Station 3 there are five examples of
circuits to control lights and buzzers:
t a circuit using a push-to-make switch to


control a buzzer;


t a circuit using a push to break switch
to control a light bulb;


t a circuit using an on/off switch to
control a flashing LED;


t a circuit with two light bulbs in series
controlled by an on/off switch;


t a circuit with two light bulbs in parallel
controlled by an on/off switch.


Tell the children they will need to think
about how they might build light and
sound effects into their toys.


Pupils should work in pairs and co-operate in
learning about these technical systems.
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session
five


SECTION 4


teaching the unit


Teacher input


Explain to the class that in this session they
have two tasks. The first is to make a simple
net to give them practice at producing a
card body shell they could use to give the
toy its overall appearance. There are three
different nets available as ready-to-copy
masters – ‘Wedge net’, ‘Double wedge  net’
and ‘Bus net’. When enlarged to A3 size
they can be used as template for actual
body shells.  Note that for their toys they
can adapt existing boxes if this is more
appropriate. Whatever they use they will


cut out net.


exploring networks and surface decoration
suggested timing
60 mins


carefully crease the
folds.


add aluminium foil to
show radiator grill.


add sand to glue
patches on bonnet.


stick dark paper into
cut outs to show dark
windows.


add stick on go
faster stripes.


need to decorate it so that it does not look
like card or packaging; therefore, the
second task is to decorate the net to give a
variety of effects that might be useful.


Pupil activity


Show the class how to cut out a net and
to crease it carefully so that it can be
assembled into the form of a small body
shell but do not fix into its final form as
surface decoration is much more easily
applied whilst the net is flat.
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session
five


SECTION 4


teaching the unit


exploring networks and surface decoration (continued)


Explain to the class that they should try to
create the following decorative  effects:


t shiny like metal by carefully sticking on
aluminium foil;


t rough like some rocks by putting on small
amounts of glue and shaking on sand;


t dark glass windows by cutting out
appropriate shapes;


t striped by sticking on coloured strips.


It is useful if children work in pairs and
co-operate in learning about these
decoration techniques.


You can put the resulting decorated body
shells on display to show the care and
attention needed to get effective surface
decoration.


Resources


Consumables: ‘Wedge net’, ‘Double wedge net’ and ‘Bus net’, paper,
card, aluminium foil, PVA glue, sand,  coloured gummed
paper;


Tools: pencils, rulers, rubbers, scissors.


Health and safety check


Revisit the discussion about controlling risks when using scissors and glue.
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sessions
6-7


SECTION 4


teaching the unit


the big task: designing and making the buggy
suggested timing
4 hours
(2 x 2 hours)


Teacher input


Explain to the class that now each one of
them is going to use all that they have
learned to design and make a toy
vehicle, either for themselves, a friend of
about the same age or a younger child.
Remind them that they thought about this
at the beginning in terms of:


t who the toy vehicle is for;


t what it should look like;


t what it should do.


Now they have to make firm decisions.


Pupil activity


Each pupil should write a complete specifi-
cation using the following starter sentences.


t The toy vehicle is for …


t The toy vehicle will be like a …


t The toy vehicle will …


t The toy vehicle will look like this …


With some children you may wish to use
“My buggy specification’ available as a
ready-to-copy sheet.


Encourage the children to make a quick
sketch to show what their toy will look
like.


Teacher input


Remind the class that they have to make
design decisions in ways that will meet
the specification about the following.


a) Develop a chassis complete with axles
and wheels so that the toy rolls along.


b) Add an electric motor, battery, switch
and transmission system so that the
electric motor can make the vehicle
move forward in a straight line;


c) Develop a card body shell that will
give the desired appearance.
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sessions
6-7


SECTION 4


teaching the unit


You may wish to use the ready-to-copy
‘Simple buggy – exploded view’ sheet
with some children.


Note also that the A4 nets ‘Wedge net’,
‘Double wedge net’ and ‘Bus net’, can be
enlarged to A3 and used as starting
templates for body shells. Children who
use these can design the chassis using a
best-fit approach to measurement.


Resources


Consumables: ‘My buggy specification’ or paper, ‘Simple buggy – exploded view’,
quantity of 10 mm X 10 mm wood strip, abrasive paper, card, PVA glue, 6 mm
dowel, wooden wheels, pulley wheels, gear wheels, worm gears, rubber bands,
card, aluminium foil, sand, coloured gummed paper, insulated wire, crocodile
clips, electrical switches, 6v bulbs, bulb holders, buzzers, low voltage dc electric
motors, garden ties, paper fasteners, drawing pins, paperclips, lollipop sticks;


Tools: pencils, rulers, scissors, sawing boards, junior hacksaws, hand drills and 6 mm bits.


Health and safety check


Revisit the discussion about controlling risks when using the tools, materials and components available
for making their buggy.


the big task (continued)


Extension work


Children who finish early or who require
an extra challenge might be asked to do
the following.


Extend the specification of the toy to meet
additional movement features such as:


t move forwards and backwards in a
straight line;


t move at one speed;


t move at different speeds.


Extend the specification of the toy to meet
additional light and sound effects.
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suggested timing
30 mins


session
eight


evaluating the final product


SECTION 4


teaching the unit


Teacher input


Positive aspects of the children’s designs must
be valued but the children must also learn to
be critical – working in groups during their
evaluation should make this easier.


Pupil activity


Tell the pupils to work in groups of four.
They should look at the specification for
each toy, take turns looking at it and
using it and then answer the following
questions about each toy.


t How well did it do what it was
designed to do?


t How much did it look like it was
designed to look?


t How much did it appeal to those it
was designed for?


Tell the pupils that they may find it useful
to record these findings in table form.
Once every child has the comments of


everyone in the group about their toy,
they can each write a few sentences
answering the following questions.


t Can it be made safer?


t Can it be made to work more reliably?


t Can it be made to look better?


t Can it be made to work better?


t Can it be made to last longer?


With some children you may wish to use
the ready-to-copy ‘My buggy evaluation’
sheet.


Resources


Consumables: ‘My buggy evaluation’ sheet or paper;


Tools: pencils.


Health and safety check


Discuss the hazards and risks involved in playing with toy buggies and how the risks can
be controlled.
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session
nine


SECTION 4


teaching the unit


suggested timing
30 mins


Teacher input


Explain to the class that it is important to
think about how to get better at design
&technology and that they can do this by
discussing the following questions.


t What did you enjoy most?


t What did you find easy?


t What did you find difficult?


t What did you get better at?


t Did you help each other?


t What could have been done better?


t How could these be done better?


unit review


Pupil activity


The children should discuss the questions
in groups and when they have finished
you should ask each group to make a
short report to the class. The class should
agree a statement based on these reports
for improvement for their next design &
technology unit.


Resources


None needed.


Health and safety check


Discuss whether the class used hazard recognition, risk identification and risk control to design and
make safely.







Sessions 1 Sessions 2 and 3 Sessions 4 and 5


vehicle, battery, abrasive, hexagon, mechanism, belt drive, simple, compound, gear, worm and wheel,
motor, chassis, periphery push to make switch, push to break switch, on-off switch, pulley
axle wheel, forwards, backwards, reverse, flashing LED (light emitting


diode), series circuit, parallel circuit, bulb holder, buzzer, network


Stimulus materials Consumable materials Tools


Session 1 a variety of different types of moving, paper pencils, rubbers
wheeled and battery-powered vehicles


Session 2 postcards from home quantity of 10 mm X 10 mm wood pencils, rulers,
strip, abrasive paper, card, PVA glue sawing boards,


junior hacksaws


Session 3 quantity of thin plywood, 6 mm dowel hand drills, 6 mm
Plasticine, My buggy hexagon template bits, pencils


Session 4 examples of: simple belt drives, ‘My buggy exploring technical systems’
compound belt drives, wheel and sheets 1–3
worm systems, simple and compound
gear trains; circuits using a push-to-make
switch, an on/off switch, a reversing
switch, a push-to-brake switch


Session 5 ‘My buggy body nets’, paper, card, pencils, rulers,
aluminium foil, PVA glue, sand, rubbers, scissors
coloured gummed paper


Sessions ‘My buggy specification’ or paper, ‘Simple pencils, rulers,
6-7 buggy – exploded view’, quantity of scissors, sawing


10 mm X 10 mm wood strip, abrasive boards, junior
paper, card, PVA glue, 6 mm dowel, hacksaws, hand
wooden wheels, pulley wheels, gear wheels, drills, 6 mm bits
worm gears, rubber bands, card, aluminium
foil, sand, coloured gummed paper, insulated
wire, crocodile clips, electrical switches, 6v.
bulbs, bulb holders, buzzers, low voltage dc
electric motors, garden ties, paper fasteners,
drawing pins, paperclips, lollipop sticks


Session 8 ‘My buggy evaluation’ sheet or paper pencils


SECTION 5


resources and links


vocabulary


resources summary


18(You can purchase components to construct these technical systems from Technology
Teaching Systems, Unit 7, Month Road, Alfreton, Derbyshire, DE85 7RL.)
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links to other subjects


SECTION 5


resources and links


Literacy


This module offers links to explanatory
writing as in term 2. The explanation
could be about how a simple or
compound gear train works or how a
wheel and worm system works. At the
end of the module an explanation of how
my buggy works could be written and
displayed alongside the model. This
would give an appropriate audience and
purpose for this relatively difficult genre.


Numeracy


There are several opportunities to practise
skills and apply mathematical knowledge
in this module. The children will be able
to experience for a real purpose
measuring accurately to the nearest
millimetre. Opportunities will be given to
make shapes and to demonstrate an
increasing accuracy in doing so. There
are also opportunities for visualising 3D
shapes from 2D drawings and identifying
different nets. A display could be set up
with pictures of buggies, their 3D shapes
and the nets, and children could try to
match all three together.


Science


The work on finding how to make a
spinner spin for the longest amount of
time offers many scientific opportunities.


The PoS for science state that it is
important to test ideas using evidence
from observation and measurement,
which is what this activity offers.


The children will be able to apply their
skills of planning, obtaining and
presenting evidence and considering the
evidence and evaluating when they
investigate how to make a spinner spin
for the longest length of time.


This activity also offers the opportunity of
revising circuits from the QCA SoW 4F
‘Circuits and conductors’.







My buggy hexagon template







My buggy exploring technical systems 1


Some mechanisms


Simple belt drive Compound belt drive


pulley belt driven driven


drive drive


    handle  to drive


Turn here and see what happens.


 Can you explain the difference?


Simple gear train Compound gear train


driven driven


drive      drive


Turn here and see what happens.


 Can you explain the difference?


Wheel and worm system


Turn here and see what happens.


How is this mechanism different to the others?







My buggy exploring technical systems 2


Switches controlling motors


Push-to-make switch


Press here.


What happens when you stop pressing?


Toggle on/off switch


Push here.


What happens when you stop pushing?


What do you have to do to stop the motor?


Reversing switch


Slide to the left.
What happens to the motor?


Slide to the right.
What happens to the motor?







My buggy exploring technical systems 3


Controlling lights and buzzers
Push-to-make switch Push-to-break switch


Parallel circuit Series circuit


Push here


What happens to the light bulbs?


Can you explain the difference?


What do you have to do to turn
the light bulbs off?


Toggle  on-off switch


Push here.


What happens when you
stop pushing?


What do you have to do to
stop the LED from flashing?


What happens to the buzzer when you press here?


What happens when you stop pressing?


What happens to the bulb
when you press here?


What happens when you
stop pressing?







My buggy wedge net


cut along solid lines


fold along dotted lines







My buggy double wedge net


cut along solid lines


fold along dotted lines







My buggy bus net


cut along solid lines


fold along dotted lines
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My buggy specification


Name Class


The toy vehicle is for …
Me q


Someone else q
Who?


The toy vehicle will be like …


• an actual vehicle q
• a vehicle from a book or filmq
• a fantasy vehicle q


The toy vehicle will …
• use an electric motor and
   battery to work q


• go forwards q


• go forwards and backwards q
• travel at different speeds q
• have lighting effects q
• have sound effects q


The toy vehicle will look like this:







My buggy evaluation


Name Class


The toy vehicle was for


Did they like or dislike the toy? q  Yes/No  q              Explain why.


The toy vehicle was intended to be like …


q an actual vehicle q a vehicle from a book or film q a fantasy vehicle


Was it?  q  Yes/No  q       If not, try to explain why.


The toy vehicle was intended to …


q use an electric motor and battery. Did it?  q Yes/No q If not, try to explain why.


q go forwards.   Did it?  q Yes/No q If not, try to explain why.


q go forwards and backwards.   Did it?  q Yes/No q If not, try to explain why.


q travel at different speeds.  Did it?  q Yes/No q If not, try to explain why.


q have lighting effects.   Did it?  q Yes/No q If not, try to explain why.


q have sound effects.   Did it?  q Yes/No q If not, try to explain why.


q Did the toy vehicle look like your sketch? q Yes/No q If no, try to explain why.
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Area  Key Vocabulary Sticky Knowledge Essential Skills to be covered 

Food:  

Viking Bread 

 

Traders and 

Raiders 

 

Bread Food (QCA)

 

Ingredients  

Shaping  

Kneading  

Proving  

Yeast 

Dough  

Grain  

Crust 

 Bread is the product of baking a mixture of 

flour, water, salt, yeast and other 

ingredients 

 Basic process involves mixing of ingredients 

until the flour is converted into a dough.  

 Proofing is allowing the dough to 

ferment and rise.  

 Kneading the dough is important as it 

makes the bread light, airy and chewy.  

Make Viking bread and improve with their own bread recipe 

  Measure accurately and calculate ratios of ingredients to scale 

up or down from a recipe. 

 Demonstrate a range of baking techniques to make their bread. 

 Present their final bread well.  

 Create and refine recipes, including ingredients, methods, 

cooking times for their bread. 

Control: 

Vehicles 
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Buggy Control.pdf

Vehicles Control 

(QCA)

 Buggy Control 

CADCAM

 

Vehicle 

Chassis  

Axle 

Transference 

Belt drive 

Pulley Wheel  

Series circuit 

Parallel circuit 

 

Circuits and 

motors optional 

 

 A wheel and axle mechanism transfers 

force.  

 An axle is a shaft inserted into the centre of 

a wheel. For each revolution of the axle, the 

wheel makes one complete revolution.  

 Where use a rubber band, the force is stored 

in the rubber band when wound around the 

axle.  

 When winding the elastic band, it takes less 

force to use the wheel because it has a 

bigger diameter.  

Design and make a moon buggy to explore the planet’s surface.  

 Develop a simple mechanism to provide a transmission 

system.  

 Use innovative combinations of electrical and mechanics 

in their product design.   

 Use different kinds of circuit (parallel and series) and 

incorporate a motor, lights and buzzer into their product.  

 Refine their product and mechanism throughout the build 

process.  

 Mark, measure and cut out with precision to the nearest 

mm. 

 Cut materials accurately and safely using the appropriate 

tools.   

Textiles: 

Stuffed Animal 

Toy 

Endangered 

Slippers Textile 

(QCA) 

 

Cross stitch  

Back stitch  

Blanket stitch 

Applique 

Running Stitch  

Seam Allowance 

Template 

Swatches 

 Running stitch is best used for attaching 

decoration  

 When joining fabrics together, could use the 

blanket stitch, zig-zag stitch or blind stitch.  

 Tacking is a temporary stitch which holds 

material in place until it can be stitched 

permanently.  

Make an endangered animal to sell to raise money 

 Consider how would make the product attractive and 

strong.  

 Use a range of stitching techniques (such as back stitch for 

seams and running stitch to attach decoration).  

 Cut materials with precision and refine the finish with 

appropriate tools 

