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	Make a steady hand game

	
	
	

	Prepare a suitable housing for the circuity, assemble the circuit and produce a wand and maze layout for the game 

	Subject(s): D&T, Science
Approx time: 65 – 100 minutes
	
	Key words / Topics: 

· Battery
· Buzzer
· Conductor

· Copper wire

· Current

· Electricity
· Pilar drill

· Switch

· Voltage

	
	
	

	Suggested Learning Outcomes 
	
	

	· To understand the terms ‘make and ‘break’ when referring to simple circuits.

· To be able to assemble, fit and test a simple circuit for a steady hand game.

· To be able to safely and accurately drill holes in plastic.


	Introduction
	
	

	This is one of a set of resources developed to support the teaching of the primary national curriculum. They are designed to support the delivery of key topics within science and design and technology. This resource focusses on the assembly and testing of a steady hand game, to support understanding of how simple circuits work.

Steady hand games are a fun way to learn about how simple circuits work, as well as testing hand-eye coordination. Are you skilful enough to beat the maze?!


	Purpose of this activity
In this activity learners will make and test a steady hand game. They will prepare a suitable housing for the circuity, assemble the circuit and produce a wand and maze layout for the game. They will learn about how simple circuits work and what is meant by the terms ‘make’ and break’ when referring to the flow of current around a circuit. 
This could be used as a one-off activity or as part of a wider unit of work focussing on electricity and electrical circuits. It could be used in conjunction with the IET Education Primary Poster – Circuits and Symbols.

	
	
	

	Activity
	
	Teacher notes

	1. Introduction to the activity (5 - 10 minutes)
Teacher to discuss what is meant by a steady hand game with learners and show examples. Explain that learners are going to make and test their own steady hand game and introduce the tools, equipment and components that they will be using.

2. Preparing the base (15 - 20 minutes)
Teacher to demonstrate safe use of pillar drill to drill holes in plastic. Learners to take their plastic cup and turn it upside down, securing it in a drill vice. Learners to place the vice on the pillar drill table and drill two 2 mm holes in the top of the cup for the wire maze. 
Learners to then remove the cup from the vice, turn it on its side, re-secure in the vice and drill another hole in the side for the wand wire.
3. Creating the maze and wand and handle (10 - 15 minutes)
Learners to cut one 350 mm length of 2 mm diameter copper wire with wire cutters and bend this to create the maze shape. Teacher to encourage them to be creative with the shape that they produce.

Learners to cut one 150 mm length of 2 mm diameter copper wire and bend the top of this to create the wand that will go around the maze.

4. Creating the handle (10 – 15 minutes)
Learners should cut one 150 mm length of 1 mm diameter copper wire and join to the wand. They should strip the wire ends if needed and twist one end around the bottom end of the wand, making sure it is fully wrapped around the metal. Learners should then wrap tape around the join to create an insulated handle.
Learners to push the maze and wand wires through the holes in the base.
5. Assembling and fitting the circuit (15 – 20 minutes)
Learners to assemble the circuit for the steady hand game. They should connect the red wire of the battery clip to the wand wire. They should then connect the red wire of the buzzer to any end of the wire maze. Finally, they should connect the black wire of the buzzer to the black wire of the battery clip.
Learners to ensure all components are held tightly inside the base.
6. Testing the product (5 – 10 minutes)
Learners to test their finished product by attempting to move the wand along the maze wire without them touching each other. If the two wires do touch, then the buzzer should sound to indicate that they should start again.

7. Discussing how the circuit works (5 – 10 minutes)
	
	This activity could be completed as individuals or in small groups, dependent on the tools, equipment and components available.
Safe use of tools and equipment should be demonstrated at each stage of the making process.

An example completed steady hand game is shown in the teacher presentation.

Preparing the base
If a pillar drill is available then learners could complete these steps themselves. If only hand drills are available then these steps could be completed in advance by the teacher. Learners and teachers should wear safety glasses at all times when using drilling equipment.
Instead of a plastic cup, learners could vacuum form a base if appropriate equipment is available. 
Additional sound holes could be drilled for the buzzer if needed.
Creating the maze, wand and handle
Learners could cut the lengths of wire using wire cutters, or the teacher could prepare them in advance. When joining wires, learners could either wrap the wire and place the tape over the top to secure or use soldering equipment to create a permanent joint. 
The handle tape should be wrapped around the joint sufficiently, or the 1 mm wire should be insulated so that the user will not touch any exposed wire when playing the game.

Assembling and fitting the circuit
A battery clip could be used for ease of connecting the wires to the battery. Connections could be made using soldering equipment if available, wrap around connections or crocodile clips if not. Double sided sticky pads could be used to secure the buzzer and battery to the inside of the base.
If it is decided to use a buzzer without wires then the PowerPoint would needed to be amended to make it clear which connection is which.

Red wires on buzzers and battery clips indicate positive connections, whereas black wires indicate negative connections.


	Discuss the success of the project with learners. What went well and what could be improved? Discuss how the circuit works. For example, the wand and maze wires are acting as a simple switch to ‘make’ and ‘break’ the circuit.

	
	

	Differentiation
	
	

	Basic
	
	Extension

	Pre-drill the base and provide pre-cut lengths of copper wire for the wand and maze layout. 
	
	Improve the circuit to include a visual indicator for when the wand and maze wires have touched. This could be a small lamp or light emitting diode (LED) and suitable protective resistor. A power indicator LED could also be added.
A customised base could be designed and produced using vacuum forming equipment if available.

	
	
	

	Resources
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	Parts and components:

· Plastic cups
· 350 mm lengths of 2 mm diameter copper wire

· 150 mm lengths of 2 mm diameter copper wire
· 150 mm lengths of 1 mm diameter copper wire
· Multi strand insulated wire or crocodile clips
· Solder
· 9 V batteries and clips
· 9 V buzzers with wires
· Masking and/or insulating tape

· Double sided tape and/or sticky pads

Tools and equipment:

· Pillar drill or electric hand drill 
· 2 mm drill bits
· Soldering equipment (soldering irons, stands, sponges)
· Wire cutters and strippers

· Safety glasses
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 Teacher presentation – Make a steady hand game

	
	
	

	Additional websites
	
	

	· Energizer – making a steady hand game: Instructions on how to make a simple steady hand game. http://www.energizer.com/science-center/steady-hand-game 

· Instructables – steady hand game: Instructions for how to make a steady hand game with an LED output, and an explanation of how it works. https://www.instructables.com/id/Steady-Hands-Game 

· YouTube – d’Art of Science: Video showing how to make a steady hand game using a coat hanger and other simple components. https://www.youtube.com/watch?v=GtJybJp9awA 
· IET Education Posters – Circuits and Symbols: Downloadable poster showing basic components and how and why they are drawn using circuit symbols. https://education.theiet.org/primary/posters/


	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 

· Investigate the function and uses of buzzers, switches and batteries.
· Use IET Education Primary Poster – Circuits and Symbols to discuss basic components and their uses.
	Extension (Options)

· Add an LED or lamp output to the circuit.
· Make a vacuum formed base.
Plenary

· Evaluate the success of the product – what went well and even better if.

· Class discussion – why does the buzzer sound when the two wires touch?

	
	
	


	The Engineering Context    [image: image5.png]




	Engineers need to be able to understand how basic electrical circuits work. This includes current flow, voltage and how to ‘make’ and ‘break’ circuits. This knowledge could be used when investigating, designing or making electrical and electronic circuits in the future.


	
	
	


	Curriculum links

	England: National Curriculum

Design and Technology

· KS2: 1b, 2a, 2b, 3b, 4c
Science

KS2 Electricity:

· construct a simple series electrical circuit, identifying and naming its basic parts, including cells, wires, bulbs, switches and buzzers
· recognise that a switch opens and closes a circuit

· recognise some common conductors and insulators, and associate metals with being good conductors


	Northern Ireland Curriculum

Science and Technology
· Movement and energy: The causes and effect of energy, forces and movement

	Scotland: Curriculum for Excellence

Technologies
· TCH 2-09a, TCH 2-12a, 
Sciences

· SCN 1-09a, SCN 2-10a
	Wales: National Curriculum 

Design and Technology

· KS2 Designing: 5
· KS2 Making: 2, 3, 4, 6
· KS2 Systems and control: 14

Science:

· KS2 How things work: 1, 4

	
	


	Assessment opportunities

	· Formal teacher assessment of finished products.
· Peer and/or self-assessment of finished products.

· Regular teacher questioning through the activity.

· Discussion plenary to assess technical understanding.

	
	
	




