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Get the most from this book



This book will help you revise units 1 and 3 of the new WJEC ICT GCSE specification. You can use the contents list on pages 2 and 3 to plan your revision, topic by topic. Tick each box when you have:





1  revised and understood a topic



2  tested yourself



3  checked your answers online





You can also keep track of your revision by noting each topic heading through the book. You may find it helpful to add your own notes as you work through each topic.


Track your progress
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Exam tip


Throughout the book there are exam tips that explain how you can boost your final grade.
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Check your understanding


Use these questions at the end of each section to make sure that you have understood every topic.
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Go online


Go online to check your answers at www.hoddereducation.co.uk/myrevisionnotes
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Unit 1


Data and quality of data


Data and information


Data


Data consists of raw facts and figures, that is, it is just a set of characters (numbers and letters), words, pictures, videos or sounds without any apparent meaning.


Examples of data


5      [image: ]      Fred      12B3      aeiou


Information


If you knew that the data 10 11 12 represented a date, then you would have the information 10 November 2012.


Data comes from many sources.


Data might come from a sensor.


The sensor could be set to take readings of temperatures at regular intervals. The data could be 15 16 16 17 18. This data can be processed and produced as a table to show the temperature of a room.
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Data might come from a survey.


Data collected from a survey might be:


cat      dog      dog      dog      cat      fish


This data can be processed to give the information:


Three people have a dog as a pet, two have a cat and one has a fish.


Knowing the context is helpful. The contexts above were date, sensor readings, survey.


Data given a meaning and context = information
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Exam tip


If you are asked for an example of data do not give it any meaning. A common mistake is thinking that £5 for instance is an example of data. It is not, because adding the £ sign gives it a meaning. 5 on its own would be an example of data.
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Processing data


Data is generally processed into information by a computer. The computer is programmed to provide the data with meaning, giving us information.
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Knowledge


Knowledge is obtained by applying rules to the information.






	Data

	dog, biscuits






	Information

	My dog likes biscuits.






	Knowledge

	If I give too many biscuits to the dog he will get fat.







Quality of data


To be useful, data must be of good quality.


Remember the saying ‘GIGO – Garbage In, Garbage Out’ meaning that if you give a computer wrong data then it will produce incorrect results.


To be of good quality:





•  Data must be fit for purpose: When you order a new DVD online you would expect to provide your address which would be fit for purpose. If the form also expected you to fill in your favourite food that would not be fit for purpose.



•  Data must be accurate: If when ordering your DVD you gave your address inaccurately you would probably never receive your order because it would be sent to the wrong address.



•  Data must not be biased: If a survey was taken about the popularity of a particular band, it would not be much use only asking members of the fan club of that band because the results are likely to be biased.



•  Data must be up to date: If you gave an address for the house you lived in before the one you live in now you might never receive your DVD.
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Exam tip


When answering questions always read your answers to make sure they make sense. Make sure you re-read the question to check you have answered it sensibly. If the question asks for examples of data about supermarkets do not give answers about birthdays!
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Check your understanding






	




1  John’s birthday is 14 July 1999






	140799

	John is older than Jodie






	 

	210999

	Jodie’s birthday is 21 September 1999









Make a table like the one below and use the details above to fill it in.






	Data

	 

	 






	Information

	 

	 






	Knowledge

	 













2  List four factors which make data of good quality.



3  State the meaning of the letters GIGO when talking about the quality of data.



4  Fill in the gaps:







    a)  Data + __________ + __________ = information


    b)  Knowledge = __________ + __________








5  In the context of a supermarket, give an example of







    a)  data


    b)  information


    c)  knowledge





Go online for answers
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Data validation



Errors


Errors can easily happen to data. Data could be





•  collected and recorded wrongly



•  entered into the computer incorrectly



•  processed incorrectly



•  deliberately or accidentally changed by unauthorised people (hacking)



•  become corrupted when being transmitted from one computer to another.





Remember GIGO? – If errors can occur when handling data, then we must make sure that the data we are using is as error-free as possible.
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Exam tip


Do not make the mistake in the exam of writing that the data must be checked to see if it is correct. To check that the data is correct would be almost impossible. We can check that it is sensible or that it has been copied correctly, but we have no way of knowing if it was correct to start with. Learn the definitions given on these pages.
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Possible sources of errors and the cure


Problem: Data is often collected from forms filled in by people, such as customers filling in forms in the newspaper. These are called data capture forms. The person who fills in the form may make a mistake and write down the wrong data.
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Cure: Make sure that the forms are designed carefully such as using boxes to fill in or drop-down lists on online forms to limit the possible user choices. Instructions should be clear.


Problem: Data from the forms has to be copied into the computer. This can lead to copying errors known as transcription errors.


Cure: Data verification checks for transcription errors. Verification can be done by a human who carefully checks over the original data and makes sure that it is copied correctly, or by the computer. (There is more about verification on page 7).


Problem: The data is not sensible or valid. For instance someone puts their date of birth in a form as 30 February 1998 or someone orders 1.5 pairs of shoes.


Cure: Data validation is used to check that data is sensible before it is processed. There are quite a few different validation methods and they all have names. Some of these methods are shown below.





•  Range check: Numerical data is checked to see if the value lies within an acceptable range of numbers. The computer is given a range between which the data must lie for it to be sensible. For instance you would expect a man’s height to be somewhere between 1 m and 2.5 m. This is the range of heights we might sensibly expect.
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•  Presence check: Sometimes it is essential to have an item of data present. For example, if you are ordering a pair of shoes online, then it is essential that you put in the size you want. If that data is missing, then an error message will appear. You may not be able to fill in any more of the form until that field is completed.



•  Format check: Some data has to be laid out in an agreed way. A format check will look at the data to see if it conforms to the rules for that data item. For example, a postcode (GL19 3ZZ). Getting the order wrong would cause an error.



•  Check digit: It is easy to type in digits in the wrong order. For example, when you are typing in a barcode or an ISBN number. This is known as making a transposition error. A check digit carries out a calculation on the digits of the number to create an extra digit that is then placed onto the end of the number. When the number is entered, the computer checks the calculation to see if the check digit matches.



•  Lookup check: Takes the value that has been entered and compares it against a list of values in a table. If the value is not in that list, then an error message is produced.
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Exam tip


Remember we can never stop errors of data completely. We can only minimise them with checks such as verification and validation.
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Check your understanding





1  List four possible causes of error that could make data useless.



2  For each of the following, say which type of validation check could have prevented the error.






	Data entered


	Correct data


	Type of validation check







	GLL93 5ZZ

	GL93 5ZZ

	 






	23.2

	2.32

	 






	9 781906 71106 0

	9 781906 71106 1

	 








3  This sentence contains a transition error.


Remove the saucepan form the stove before adding the spices.







    a)  Write down the word that is wrong. What should it have been?


    b)  What type of check could be used to spot this kind of error?








4  a)  Explain why the following online data would not be acceptable.
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    b)  What kind of validation check would be used to spot this error?








5  Write down a suitable range check for checking examination scores. (The examination is out of 75.)





Go online for answers
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Home entertainment


Home entertainment


Pay-per-view services


Pay-per-view (PPV) television services are generally associated with cable and satellite television services. You pay a subscription and then you pay an agreed amount for each film or live sporting event you watch. You can choose what you want to watch, rather than using the standard programmes offered by the TV companies. Pay-per-view services will also let you see other services such as Freeview.


Interactive services


An interactive system is one in which the user is able to make requests to the system and the system is able to react to those requests.


Some interactive services are





•  betting, where you are able to place bets on events while you are watching the TV



•  dating, which is looking for partners by seeing pictures or profiles on the TV and responding using a remote control



•  gaming



•  shopping



•  voting, which is often connected to game shows and talent competitions, but one day may be used for voting for laws or politicians.
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	Interactive services







	Advantages


	Disadvantages







	


•  The user is being active rather than passive.



•  A number of different activities can be carried out on one system.



•  The pictures are often of better quality.



•  There is often a choice of language.



•  There are possibilities for interactive learning.





	


•  There might be arguments over which vote to cast or which camera angle to look at.



•  It could lead to becoming a ‘couch potato’.



•  It can be expensive.
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Exam tip


Be careful with your spelling in an examination. For example, there are programmes on TV, but the instructions that run on a computer, such as for games, are known as programs.
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Online services


All the services above are available using a computer connected to the internet. Some services are extremely popular, such as eBay® trading and shopping with companies like Amazon.



Gaming



One very popular service is online gaming. Here you are able to join in games with people all over the world. Some games are vast with millions of players. You often adopt a persona which means you can enter the game as an imaginary character rather than as yourself. Some games are free and others can be joined after you have paid a subscription.
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Games consoles


These are specialist devices for playing games. They often allow you to link to the television screen. Gamepads have special controls to help you play games. Some allow you to move about and simulate playing games such as tennis.






	Using computers for playing games







	Advantages


	Disadvantages







	


•  Some games can be educational.



•  Games can also be simulations where real-life situations (e.g. learning to fly) can be practised.



•  Many games are collaborative and involve team work.



•  Some games require quick thinking and good hand–eye coordination might be developed.



•  Games that normally need more than one player, such as chess, can be played alone.





	


•  Research indicates that computer games are a form of addiction.



•  Playing games alone might limit the development of social skills.



•  Gamers may not get enough exercise.











Input and output


Input devices are needed for data to be input to the system. Output devices allow data out of the system.






	Virtual reality


	Gaming







	
Input




•  Mouse



•  Keyboard



•  Special gloves





Output





•  Screen



•  Headset



•  Speakers






	
Input




•  Keyboard



•  Gamepad



•  Joystick



•  Mouse





Output





•  Monitor or screen



•  Speakers
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Exam tip


When answering questions in an ICT examination use the technical terms you have learnt. For example, words like input and output are technical terms in ICT. The programs that give the computer its instructions are known as software. The devices which make up a computer system are known as hardware.
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Check your understanding





1  Name four services you might find on interactive TV.



2  For each of the following, tick the appropriate box to show whether it is an input or output device.






	Device


	Input


	Output







	Computer monitor

	 

	 






	Speaker

	 

	 






	Mouse

	 

	 






	Joystick

	 

	 








3  Use one sentence to describe Pay-per-view TV.



4  Give two advantages and one disadvantage of playing computer games.





Go online for answers
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Image capture



Digital photography


Digital photography is a way of capturing an image without the use of film. The images captured are in electronic format so they can easily be





•  transmitted over the internet and published on websites



•  displayed in electronic picture frames or albums



•  placed on websites for relatives or friends to be able to access from anywhere in the world



•  manipulated using specialist software



•  printed out using a colour printer



•  saved on magnetic or optical media



•  sent to someone using a mobile phone.





You can often shoot short movies with digital cameras. These videos can also be downloaded and stored on disk or published on a website.
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Exam tip


The word digital in ICT terms means using 0s and 1s for storing or communicating data. So a digital image is one stored in the computer as millions of 0s and 1s. Use of technical language, such as ‘digital’, helps to show the examiner that you understand ICT.
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Digital camera


Images are stored in a digital camera as digital files on a flash memory card. Many computers have flash memory interfaces so that the memory card can be removed from the camera and the images downloaded directly into a computer and saved on backing stores such as hard disk, DVD or CD.


Blu-ray® recorders allow disks to be recorded that can contain high definition (HD) pictures and movies. Although Blu-ray® disks are the same physical size and shape as DVDs they can hold much more data.


Digital cameras have different maximum image resolutions. The more expensive cameras have higher resolutions.
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Pixels


Digital images are made up of many millions of tiny dots.


The resolution of an image is a measure of the number of dots or pixels that can be displayed in a given area.
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The word ‘pixel’ is a shortened form of the words picture element. A pixel is the smallest amount of information that can be displayed on a screen, that is, a single coloured dot. Each dot can have its own colour. Monitors can display millions of different colours. (Look at the screen you are using through a magnifying glass. You should be able to see the individual pixels.)


The greater the number of pixels used in a given area the higher the resolution of the image.


More photos can be stored in a camera if a low resolution is selected, but the quality will not be as good as with a high resolution setting.


We use the unit megapixels when defining the area because many pixels are used in creating images. A megapixel is around one million pixels. That is 1000 pixels high by 1000 pixels wide. It is much easier to talk about a camera with a maximum resolution of 12 megapixels than one with a resolution of 12 000 000 pixels!



Digital video camera



A digital video camera stores video clips as digital files in the camera. These can later be downloaded directly to a computer. Many video cameras also take still photos. You need a high definition camera to take HD movies. (HD stands for high definition and means that many more pixels are used per unit area than SD or standard definition.)






	Digital photography







	Input devices


	Output devices







	


•  The digital camera



•  Microphone





	


•  Screen on the camera



•  Speakers



•  Printer











Flash memory


A flash memory card is a device that can slot into a camera, phone or computer and be used to save data. It does not need any power to keep the data stored which means that the memory cards can be taken from device to device or stored away from the device for long periods of time. They use the same technology as pen drives.


Display devices


The screen used on digital cameras is a liquid crystal display (LCD). Its display resolution is also measured in pixels or megapixels. The more pixels in a given area of screen, the clearer the image.


Photo-editing software


Once a picture is taken it will probably need to be edited. Editing might consist of cutting out parts you don’t want, changing the brightness or contrast, or using some special editing features to change the way the image appears, such as distorting it in some way.


Some fashion magazines have been accused of editing images of models to make them look taller and thinner than they really are.


Special programs can be purchased to carry out the editing. Some simple picture editors (editing software) are usually supplied when you buy a computer or printer as part of the ‘bundle’, but you would have to spend many hundreds of pounds for a good professional editor.
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Check your understanding





1  Give one difference between digital photography and traditional photography.



2  Explain what is meant by a pixel.



3  Image A has a resolution of 1000 × 1000.


Image B has a resolution of 2000 × 400.







    a)  Write down how many megapixels each image has.


    b)  Which image has the higher resolution?








4  Describe three uses of a digital image.



5  State two output devices for a digital camera.





Go online for answers
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ICT and leisure services



Webcam


A webcam is a digital video camera connected directly to a computer. Webcams are sometimes found built into the lid of a laptop or into a computer monitor. Phone cameras can act like webcams.
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	Webcam







	Advantages


	Disadvantages







	A webcam could be used to




•  monitor your home for security



•  view your baby so you can check its welfare while you are in a different room



•  send pictures of yourself to friends or relatives immediately



•  monitor remote places without a human presence.






	


•  You might not be aware that a webcam is taking pictures.



•  You could be tempted to send a picture which you would later regret.



•  Your privacy could be compromised.
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