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5-14 ICT in Learning & Teaching

Controlling and Modelling – Knowledge of Terms

	Teacher Guide


	Attainment Target
	· Be aware that computers can control an external device



	Exemplification of Strand
	· Witness (using video) and know what CAD (Computer Aided Design) stands for. (Level C)

· Know what CNC/CAM (Computer Numerical Control/Computer Aided Manufacture) stands for (Level D)
· Have appreciation of the positive value that control devices bring to people/society e.g. those that


- lift heavy objects


- have the ability to work remotely in hazardous environments


- are reprogrammable


- operate with great accuracy   (Level E)

· Witness (using video or alternative) the CNC/CAM process. (Level D)
· Witness (e.g. using video) robots in action in the production of a manufactured product. (Level E)


	Resources Needed
	· RM Window Box PC and internet access.
· Data projector if available.
· These websites have videos:

http://www.roboticsonline.com/public/articles/articles.cfm?cat=298 and
http://manufacturing.stanford.edu/ 
       This site has some examples of CAD constructions that pupils can experiment with:http://www.sodaplay.com/zoo/index.htm 
        This site is for ‘Rhino’ a CAD application sometimes used in Secondary school: http://www.rhino3d.com/edu.htm  A trial version can be downloaded and pictures of designs seen in the gallery.  The designs on the CAD instruction sheet were produced by a S1 pupil using Rhino. 


	Outline of Activities
(3 activities)
	These activities cover levels C, D and E as they are topics that are all linked and it is difficult to separate them. They are probably best done at P7 stage or where they can be linked to other control work.
Activity 1: Pupils use a website or information sheet to find out what is meant by CAD, CNC, CAM.
Activity 2: Pupils view videos of CAM, identify its advantages and disadvantages and give examples of what it is used to manufacture.  Several different examples are given.  It is not necessary to watch all.  They are given as alternatives or you may have some of your own to use instead.
Windows Media Player 9 or higher is required to view the videos on http://www.roboticsonline.com/public/articles/articles.cfm?cat=298 and High-bandwidth gives the biggest picture.  (Med-bandwidth would do but small is too small to see what is happening.)  If you are not on broadband it may take a while to download these videos.  A data projector would be helpful to allow videos to be viewed as a class and so encourage more discussion.  However, if not available, 2 or 3 to a computer will still allow for some discussion.




	Outline of Activities

(3 activities)
	There are 2 videos at the start of the Robotics online site and a lot more if you scroll down.  The Successful Robotics Solutions which lasts 1min 42sec and Industrial Robot Safety Training Program (54 sec) can both be viewed as they give a range of different robots in use.  Sound is not essential but is useful in the first video.  The ones further down the page are more specific but can be used if desired.
This site: http://manufacturing.stanford.edu/ has videos of many different manufacturing processes.  Once loaded click on How Everyday Things are Made.  There are lists of products to choose from.  The Cars and Plastic Containers are both good and show a range of computer control.  By way of contrast the Golf Clubs video (go to Products 2) shows a manufacturing process that is very manual and in the Cars one there is a brief glimpse of how it used to be in the days of making Model T Fords. This would allow for good comparisons to be made.  In most there is an introduction that can be skipped over.  Click on the pause button and then fast forward until the video appears then click play.

Another video is available on the Scran website: www.scran.ac.uk  All Aberdeenshire schools are licensed to use Scran.  Once you have logged in type robots in the search box.  There are a few interesting pictures and a video clip called Robots Working in NEC Plant.  Click on this then click open.  The video is short and doesn’t show the range of robots that the other videos do.
If you prefer not to use videos from online then your local secondary school may allow you to video some of their machines working or contact some CAD/CAM suppliers for videos on CD showing their products, e.g. Techsoft at www.techsoftuk.co.uk . This site has several CAD software packages that can be downloaded free including one for Primary Schools.  Click on the Software tab.  Other companies like CadCam Technology www.cct-uk.com have video on DVD.  Permission has been given to Aberdeenshire schools to view their video. It will be included on the CD of these materials.  Until then, contact the NGfL team to get a copy.
Activity 3: It may not be possible for children to download the trial version of a CAD package Rhino but as a teacher you should be able to.  It allows 25 saves so if it was just to play with and print out any good models it might do.  There are other demo versions of CAD that could be used instead.  Search for CAD demo school or similar.  The other site is not strictly CAD but the more able children will enjoy making models with it and making them move.


	In this activity you will learn to:

· know what CAD (Computer Aided Design), CNC/CAM (Computer Numerical Control/Computer Aided Manufacture) stand for.



Activity 1: Computer Control in Manufacture
Nowadays a lot of manufacturing processes use computers to help in the design and manufacture.  
1. The terms CAD, CNC and CAM are often used to describe use of computers in manufacturing.  Do you know what they mean? 
2. Use the websites below to find out then fill in the answers on the worksheet: 

C&M Stage 6,7,9 Knowledge of Terms Pupil File 1
http://www.bbc.co.uk/schools/gcsebitesize/design/systemscontrol/ictinindustryrev3.shtml
http://www.bbc.co.uk/schools/gcsebitesize/design/systemscontrol/ictinindustryrev4.shtml
http://www.techsoftuk.co.uk/ 


or use the information sheet: 


C&M Stage 6,7,9 Knowledge of Terms Pupil File 2. 

Pupil File 1: Knowledge of Terms 
1. CAD stands for ___________________________________________________
2. This is when a ___________________________________ is used to 
___________________________________________________________________
3. The advantages of using this are _____________________________________

___________________________________________________________________
4. The disadvantages of using this are ___________________________________

___________________________________________________________________
5. CAM stands for ___________________________________________________
6. This is when a ___________________________________ is used to 
___________________________________________________________________

7. The advantages of using this are _____________________________________

___________________________________________________________________
8. The disadvantages of using this are ___________________________________ 
___________________________________________________________________
9. CNC stands for ___________________________________________________ and an example of a machine or process that would use this is
 _______________________________________________________
Pupil File 2: Knowledge of Terms - Information Sheet
CAD
Computer Aided Design.  The design process of a product is carried out by a computer programme.  Two and three dimensional images can be produced as well as drawings of individual parts of the design.  These can be rotated so that all parts of the design can be seen. 
This speeds up design and allows for more sophisticated designs.  This should reduce costs and therefore prices. It does remove the need for some traditional skills and can result in job losses and re-training needs.  It also means that design is dependent upon machines not breaking down.

Examples of designs done with CAD:
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CAM
Computer Aided Manufacture.  The manufacture of a product is carried out by a computer programme. The design and production processes are linked.  The link is the CNC – Computer Numerical Control – machine (e.g. a lathe) which takes in designs and produces them.
Some lathes are controlled by a computer.  This gives greater accuracy and enables boring, repetitive work to be done by machine.  A system controlled by someone typing figures into a computer is called a CNC system (computer numerical control).
Many factories use multi-axis machines.  These might have a selection of cutters and drills which can be used in turn, so that the work can be shaped in a number of ways in one machine.  Usually these are controlled by computers.  This is called CAM (computer aided manufacturing).  If this is linked to CAD (computer aided designing), the whole system is called CAD/CAM. 
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	In this activity you will learn to:

· appreciate the positive value that control devices bring to people/society e.g. those that


- lift heavy objects


- have the ability to work remotely in hazardous environments


- are reprogrammable


- operate with great accuracy

· understand something of the CNC/CAM process by watching videos. 

· understand when robots can be used in the production of a manufactured product.



Activity 2:Robots in Action
In this activity you are going to watch some videos of robots in action in manufacturing.
Go to this website:

http://www.roboticsonline.com/public/articles/articles.cfm?cat=298
You will see this:
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or to this website: http://manufacturing.stanford.edu/ and click on How Everyday Things are Made.
1. Download and watch the video(s) the teacher tells you to watch.

2. Watch the video(s) again and note down answers to: Which products do you see being made?  Give reasons why robots are being used for the manufacture of these products.  Discuss your answers with the rest of your class/group.
	In this activity you will:

· witness (using video) and learn what CAD (Computer Aided Design) stands for. (Level C).



Activity 3: Be a CAD Designer
Some of the videos you have seen in activity 2 will have shown CAD in operation.  This is when computers are used to design a product which can sometimes be produced by a CAM machine so CAD and CAM/CNC are linked processes.  The websites below allow you to experiment with CAD programs.

http://www.rhino3d.com/download.htm
You must check with the teacher to make sure it is OK for you to download the trial version in school.  It may be filtered to stop you.  If so, you might like to take a note of the URL above and, with your parents’ permission, try it at home.  Otherwise explore the Gallery to see the hundreds of designs that have been produced with Rhino.

http://www.sodaplay.com/zoo/index.htm
Though not specifically a CAD program, this site allows you to design models and try them out on screen doing things like turning on/off gravity while testing them.  Great fun! 
From Sodazoo go to Sodaplay then Sodaconstructor and select How to get started followed by Click here to play.
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