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	Infra-red Communications

	
	
	

	Design an infra-red ‘tag’ game



	Subject(s):  Science, Design & Technology, Mathematics
Approx. time: 2 x 60 mins
	
	Key words / Topics: 

· product 

· design
· emitter

· detector

· CAD

	
	
	

	Suggested Learning Outcomes
	
	

	· To be able to analyse a design brief

· To explain how research findings affect design ideas

· To be able to generate ideas for a product

· To be able to produce a 3D CAD model of a design idea

	

	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

	This activity needs to have been preceded by the ‘Input, Process and Output’ (activity). In this activity, students will draw on their earlier work to design an infra-red ‘tag’ game – note that this is a design exercise, and the final product will not be made within this activity. The development of their ideas should involve sketching and CAD modelling, such as ProDesktopProEngineer/Creo or Solid Works. 

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

	Give the students the following design brief:
Design a novelty ‘tag’ interactive game. Tag is a playground game that usually involves two or more players who attempt to "tag" other players by touching them (e.g. tag rugby). However, instead of touching to tag, this version of the game

incorporates the emitter and detector circuits the students tested in the research activity, above. The detector needs to be attachable to clothing and indicate when you have been ‘tagged’ by another player. The interactive game must be easy to use and be able to be played indoors and outside.

As a class, students should analyse the brief to identify the key requirements. Allow the students to discuss these issues in pairs before they start designing.

Students should produce some quick annotated sketches of their design ideas. They should select one idea for development, and model this using 3D CAD software. Finally, they should present their idea to this class and receive feedback from their peers on how it could be improved.
	
	There are a number of design considerations for the students to think about:

· What did I find out from analysing the existing infrared products from the starter activities?

· How is the detector going to be attached to each player?

· Where are the batteries going to be stored?

· Do the circuits need to be able to switch on and off?

· How will the user hold the emitter?

· What are the safety issues?

· What is the casing going to look like and be made of?

The analysis could be a list of the key considerations, or in the form of a mind map.

Approaches such as ‘three kisses and a wish’ could be used for the peer feedback and review.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Guide the discussion of the design considerations that must be met, using the questions as outlined in the teacher notes above.

Provide access to a CAD library of standard parts and shapes for the development and modelling of ideas


	
	Use CAD software for circuit design (such as circuit wizard or Yenka) to design the circuit that will be used in the game; design the casing to an appropriate size to accommodate this circuit. Students could even use 3D CAD to design a mould that could be used to manufacture the casing using the vacuum forming process,

The electronics for the tag game could be controlled by a microcontroller circuit. Students could create a flowchart to control the microcontroller. Additional features could be included in the programme – for example, each participant could be given a number of lives (e.g. 3) before they are ‘tagged’, or the total number of times tagged could be recorded and output at the end of the game.

	
	
	

	Resources
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	· Projector/Whiteboard
	
	

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Wii

Main (Options)

· ACTIVITY: Input, Process & Output

· ACTIVITY: Infra-red Communications

· ACTIVITY: Electromagnetic Spectrum

· ACTIVITY: Mobile Phones and Health


	Extension (Options)
· ACTIVITY: Heating Effect of Infra-red
· ACTIVITY: Binary numbers
Plenary

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

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image4.png]




	· 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

Design & Technology 

· KS3 1d, 1e, 4c (also potentially 1b) 
	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

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

Learning Outcomes

· Demonstrate practical skills in the safe use of a range of tools, machines and equipment

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate
· Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate
· Demonstrate creativity and initiative when developing ideas and following them through

· Work effectively with others
· Demonstrate self-management by working systematically, persisting with tasks, evaluating and improving own performance
· Communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose


	Scotland

Technologies

· TCH 3-03a, TCH 3-04a, TCH 3-08a, TCH 2-12a/3-12a, TCH 3-14a
	Wales


Design & Technology

· 4.1, 4.2, 4.4, 4.5, 4.6, 4.7, 4.8

	GCSE D&T

AQA D&T

· 3.1.1, 3.1.4, 3.3.4, 3.3.5
Edexcel D&T

· 1.6, 1.7, 1.16.1c, 1.17, 1.22e, 5.1.1, 5.2.1, 5.2.2, 5.2.3
Eduqas D&T

· 2.1 Core: 1, 5, 6
· 2.1 Systems: 1, 5
· 2.2 Core: 5, 7, 8

OCR D&T

· 4.1a, 4.2a ii, 6.4, 7.4
	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
· Creative thinker

	
	
	

	ICT opportunities

	· CAD throughout the designing and development stages of the ‘tagging’ game




