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	Input, Process & Output

	
	
	

	Build and test an infrared circuit



	Subject(s):  Science, Design & Technology, Mathematics
Approx. time: 30-45 mins
	
	Key words / Topics: 

· product 

· marketing pitch
· user group
· team work
· brand

	
	
	

	Suggested Learning Outcomes
	
	

	· To be able to develop a working prototype of an electronic circuit 

· To be able to identify an input and an output in a circuit

· To be able to test the performance of a circuit

· To explain how the findings of their research could affect their design ideas

	

	Introduction
	
	

	The ‘Time for a game’ scheme of work provides an electronics systems context for students to explore infrared technologies. The activity allows students to investigate the technology used in the Nintendo Wii, exploring infrared communication. They can then apply this knowledge and understanding into the design of an interactive ‘tag’ game. Critical thinking and independent investigation skills will be developed throughout. These activities will also develop a greater understanding of communication methods and technologies and allow the students to diversify their thinking in relation to this area of science and technology.



	Purpose

	In this activity students will make a simple infrared circuit to develop their understanding of this technology

This can be effectively taught within systems and control or electronic products approaches within design and technology, or through science with an emphasis on energy, electricity and forces.



	
	
	

	Activity
	
	Teacher notes

	Divide the students into pairs. Each pair should manufacture the circuit shown on the ‘Time for a Game’ (worksheet)

Students should test their circuits, record their results and answer the following questions:

· Which components are the input and output of the circuit? 
· Does the circuit work as well in the dark as it does in daylight?
· How close do you have to be for the detector to be able to detect the emitter?
· What would this mean for your design if you were creating a controller for the Wii?
	
	Depending upon the resources available, this could be carried out using a prototype board (also known as a breadboard) or a dedicated PCB. Both options assume prior experience, either for assembly into the correct paths or soldering.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	An exemplar circuit could be available, so that students could review it if their circuit was non-functional to identify and address any errors in their circuit manufacture. Alternatively a picture of a finished circuit could be available.

A writing frame could be supplied for a test record sheet.
	
	Make the more complicated circuit on the second page of the ‘Time for a Game’ (Worksheet).
Students could use the internet to identify and make alternative IR circuits. These could include:

· Invisible infrared alarm circuit : http://www.electroschematics.com/6239/invisible-alarm  
· Simple infrared, emitter and detector: http://itp.nyu.edu/~gml229/groupblog/archives%20/2005/11/ir_emitter_and.html 
· Infrared 555 timer circuit: http://www.robotroom.com/Infrared555.html 

Testing the more complex circuits could involve the following:

· Test the range

· Test the transmission angle (how accurately do you have to aim the remote at the receiver?)

· Test which materials block the signal

· Test if the signal can be reflected off certain surfaces (mirrors etc.)

	
	
	

	Resources
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	· Projector/Whiteboard
· Prototype boards/breadboards (or PCBs)

· Components [see the ‘Time for a Game’ (Worksheet)]
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 Time for a Game (Worksheet)

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· ACTIVITY: Inputs & Outputs of Design

· ACTIVITY: Ergonomics & Design
· ACTIVITY: Marketing Your Product
Main (Options)

· ACTIVITY: Pitch your product
· ACTIVITY: Input, Process & Output

	Plenary

· Opportunities within activity for presentations, peer/self-assessment

· Reflection on Objectives and PLTS skills used
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	· The story Wii

· How it works? The Concept
· Who makes it work? Rob O'Reilly 
· Who makes it work? Harvey Weinberg

· Who makes it work? Lee Graves

· Who makes it work? Osman Idris


	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 2d, 2e, 3c, 24c 
Design & Technology 

· KS3 2a, 2b, 3b, 4c
	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

· Respond to a personal design challenge in relation to their own lifestyle

· Abide by health and safety rules when using tools, machines and equipment
(Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively
Learning Outcomes

· Demonstrate practical skills in the safe use of a range of tools, machines and equipment
· Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate
· Work effectively with others


	Scotland

Technologies

· TCH 3-01a, TCH 3-08a, TCH 2-12a/3-12a, TCH 3-13a, TCH 3-13b

	Wales


Design & Technology

· 1.2, 1.3, 1.5, 1.6, 1.7, 4.6, 5.2, 5.3, 5.4, 5.7

	GCSE D&T

AQA D&T

· 3.1.4, 3.2.5, 3.2.8, 3.3.4, 3.3.5, 3.3.6, 3.3.10, 3.3.11
Edexcel D&T

· 1.2.2e, 1.6, 1.16.1c, 5.1.1, 5.2.1, 5.2.2, 5.2.3, 5.6.1, 5.7
Eduqas D&T

· 2.1 Core: 5

· 2.1 Systems: 1, 6

· 2.2 Core: 5, 7, 5, 9

· 2.2 Design and Make: 1, 3, 4

OCR D&T

· 4.2a ii, 5.2b, 5.4a iii, 6.4a, b, 7.2a i/ii
	GCSE Engineering

AQA Engineering

· 3.3.2, 3.3.3, 3.4.1, 3.4.2, 3.6

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirer
· Reflective learner
· Team worker




