Data and Information
Data is raw facts and figures without context. For example: 5, 9, 10, 3, E, A, D, Fred.
Information is data that has been processed. E.g.: $5, £9, 10 cats, 3 dogs. So data given a meaning and context = information.
Data is usually processed into information by a computer. Knowledge is obtained by applying rules to the information.
	Data
	Dog, biscuits

	Information
	My dog likes biscuits.

	Knowledge
	If I give my dog too many biscuits he will get fat.



Quality of Data
G.I.G.O = ‘Garbage in, Garbage out’. This means if you give a computer wrong data then it will produce incorrect results. For data to be useful it needs to be of good quality.
· Data must be fit for purpose. – Appropriate for the situation.
· Data must be accurate. –Addresses and phone numbers are useless if inaccurate.
· Data must be up to date. –An out of date address is also useless if you need a delivery.
· Data must not be biased. –For example, data collected from surveys must be taken fairly.
Errors in Data
Data can be:
· Collected or recorded wrongly
· Entered into the computer incorrectly
· Processed incorrectly
· Hacked (Changed by unauthorised people)
· Become corrupted when transmitted from one computer to another
Data cannot be ‘checked’ to see if it is correct. We can only check that it is sensible or copied correctly through validation and verification methods.
Possible sources of errors and cures:
	Problem
	Cure

	Data collected in data capture forms: errors can occur from people making mistakes and writing down the wrong data.
	Ensure that forms are designed carefully with drop down lists to limit possible user choices. Instructions for the form should be clear.

	Data from the forms needs to be copied into computers: transcription errors may occur.
	Verification checks can be performed by humans and computers to prevent this.

	Some data may not be sensible or valid. For example an invalid date of birth.
	Validation methods can be used to check for sensible data



Validation Methods
Range check: Numerical data can be checked to see if the value lies within an acceptable and sensible range. 
Presence check: Sometimes is it essential to have an item of data to be present. Presence check ensures that it is present (for example: in a form).
Format check: Checks the data is laid out in an agreed way (in the correct format)
Check Digit: A check digit carries out a calculation on the digits of the number to create an extra digit (placed onto the end of the number). When this number is entered the computer checks the calculation to see if the check digit matches. 
We can never stop errors of data completely we can only minimise them with validation and verification.


















Home Entertainment
Pay-Per-View Services
PPV television means you pay a subscription and then an agreed amount for each film or live sporting event. With this service you are able to choose what you want to watch rather than just the standard programmes. 
Interactive TV
An interactive system is where the use can make requests to the system. Interactive television services include:
· Betting – place bets on events while watching TV.
· Dating –responding to pictures/profiles.
· Gaming  
· Shopping
· Voting –on game shows and talent competitions.

	Advantages
	Disadvantages

	A number of different activities can be carried out on one system.
	Arguments can occur over which vote to cast or which camera angle to use.

	The user is active not passive.
	Could lead to becoming a ‘couch potato’.

	The pictures are often of better quality.
	It can be expensive.



Gaming
Online gaming is a popular service. Gamers are able to play with people all over the world and adopt a different persona rather than yourself. Some games are free; others require a subscription fee or a one-time payment.

Games can be played on the computer or on specialist devices for video games often connected to a television screen. Gamepads are hand held controllers for video games.

	Advantages
	Disadvantages

	Some games are educational or are simulations where real life situations can be practised. (flight simulations)
	Some gamers can be addicted to gaming.

	Multiplayer games can improve team work.
	Playing games too much might limit social skills.

	Some games can improve hand eye co-ordination.
	Gamers might not get enough exercise.



Input and output devices for these services:
	Interactive TV
	Gaming

	Input:
Remote control unit, keypad/keyboard.
Output:
TV screen, speakers.
	Input:
Keyboard, gamepad, joystick, mouse.
Output:
Monitor/screen, speakers.



Image Capture
Digital photography is a way of capturing an image without film. The images are captures in an electronic format. They can easily be:
· Transmitted over the internet
· Placed/uploaded to the internet
· Manipulated using specialist software
· Sent to someone using a mobile phone.

	Digital Photography and Video Cameras

	Input Devices
	Output Devices

	Digital camera
	Screen on the camera

	Microphone
	Speakers


[bookmark: _GoBack]
The word digital means using 0’s and 1’s for storing data. Digital cameras have different maximum image resolutions – more expensive resolutions have higher resolutions. Digital Cameras store the images as digital files on a flash memory card

Flash memory cards
This is a device that can slot into a camera, phone or computer and saves data. It doesn’t need any power to keep the memory stored.

Blu-ray recorders allow disks to record high definition pictures and movies. Blue ray disks are the same shape and size as DVDs but they can store much more data.

Photo-editing Software
Once a picture is taken it can be edited. Editing can consist of, cropping, changing brightness or contrast and some special editing features such as distorting the image. Special programs can be purchased to carry out this editing.

Pixels
The word pixel means picture element.  It is a single coloured dot. Digital images are made up of pixels. 

The resolution of an image is a measure of the number of pixels that can be displayed in a given area. The greater the number of pixels used in a given area the higher the resolution of the image. If a lower resolution setting was chosen more images can be stored than images with higher resolution because they require more space.

A megapixel is approximately 1 million pixels. 1000 x 1000 pixels = 1million. The screen used on digital camera is a liquid crystal display (LCD); the display resolution is also measured in megapixels.



ICT and Leisure Services
Webcams
A webcam is a digital video camera directly connected to a computer. Phone cameras can act like webcams.
	Advantages
	Disadvantages

	You can monitor places such as your house for security or remote places (to see animals) without a human present.
	You could be tempted to send a picture which you would later regret

	You can view your baby so you can check it’s welfare while in a different room.
	You may not be aware that your webcam is taking pictures

	You can send pictures of yourself to others immediately.
	Your privacy could be compromised



Social Networking
Sites such as Facebook and Twitter are platforms where users can interact with each other.
	Advantages
	Disadvantages

	Allows you to communicate with people who have similar interests.
	People may not be who they say they are.

	Easy to display photos, achievements and share updates to your life.
	You could be tempted to reveal something you would later regret. (embarrassing photo)

	Easy to make friends online, keep in touch with old friends or trace long lost friends.
	Some employers check social networking sites to see how the person is like in private.

	Usually free
	Online bullying can take place.



Dangers of social networking:
· Be careful with how much personal information you give away when signing up
· Don’t meet up with someone you have only met online.

Music and Sound
Music can be obtained from digital TV, digital audio broadcasting, CD’s and the internet. Radio can be listened with a computer.
Musical instruments can be connected to a computer using a MIDI interface (Musical Instrument Digital Interface).
	Advantages
	Disadvantages

	Large numbers of songs and videos can be stored in a very small space.
	Music can be illegally copied onto a system. If you do this you may be prosecuted or fined.

	Almost every kind of music can be found.
	Record companies can lose business due to too many people copying the music and not buying it

	Software can record notes played on instruments and help composers.
	Music produced electronically may not sound the same as live music.



Mobile phones
Aside from normal phone functions, smart phones can be used to take pictures, access websites and play music. Games, address books and calendars are also common features of a smart phone.
WAP stands for Wireless Application profile. WAP phones can access the internet and view web pages.
	Advantages
	Disadvantages

	You can call from and to anywhere where there is cell phone signal coverage.
	They do not work if out of reach of a transmitter or a receiver. 

	People who are on the move can be easily contacted.
	People can be contacted even when it is inconvenient.

	You can access the internet with a WAP phone.
	They can cause health problems with overuse or if you live too near a transmitter mast.

	You can send and receive emails, text messages, pictures etc. while on the move.
	Mobile phone signals can interfere with electronic equipment e.g. in hospitals or planes.

	A smart phone is compact and easy to carry around.
	People use mobile phones in cars without hands free kits which is illegal and dangerous.

	It avoids the need to make expensive phone calls from places such as hotels.
	They can be a nuisance to other when used in public

















Connecting to the Internet
To use the internet you must subscribe to an Internet Service Provider (ISP) e.g. TalkTalk, Orange, BT.
Methods of Connecting to the Internet
Dial-up
The computer is connected to a modem which is connected to a telephone line. The modem converts digital signals from the computer to analogue signals that are sent down the telephone line.

	Advantages
	Disadvantages

	It can be used where broadband is unavailable
	You cannot use the phone while using the internet

	You can use dialup wherever there is a telephone line.
	It has slow transfer speeds so uploads and downloads take a long time



Broadband
There is no need for a modem when using broadband connection instead ADSL (Asymmetric Digital Subscriber Line) provides the connection.

	Advantages
	Disadvantages

	You can download a lot of data quickly
	As the distance from the telephone exchange increases, the download and upload times increase.

	You can use the phone while using the internet.
	

	Several computers can use the same connection.
	Higher risk of hacking.



Fibre-optic Cables
These cables use light so the signals can travel long distances without getting weaker.

	Advantages
	Disadvantages

	Provides a reliable, constant high speed link.
	It is expensive to install the cables.

	Can be used for television and interactive services
	The cables do not reach everyone’s homes yet.



Wireless/mobile Broadband
Allows laptops to use the internet anywhere there is a signal, wirelessly. Most laptops already have built in wireless technology but some will need a dongle to allow you to connect. Wireless hotspots are broadcasted in most airports, hotels and schools.

	Advantages
	Disadvantages

	There is no need for cables.
	Higher risk of hacking.

	You can have internet connectivity ‘on the move’.
	The connectivity distance from the wireless access point is limited.


Satellite Broadband

Also does not require cables. The computer links to a satellite in geostationary orbit using signals sent to and from an aerial connection to the computer.

	Advantages
	Disadvantages

	There is no need for expensive cables
	Requires a line-of-sight path to the satellite.

	Ideal for places where there is no telephone line.
	Usage charges can be high. May experience signal lag



Bluetooth

This is a wireless technology that allows many different gadgets (PDAs, mobile phones, laptops) to share information such as music or images.
Bluetooth is wireless but only in a limited area of about 10 meters called PAN, personal area network.

Geographical Information Systems

A G.I.S. uses hardware, software and data to analyse and display geographical data. This can be shown in maps, charts and reports. 
It can be used in archaeology, land surveying and agriculture too.





















E-commerce
This is the buying and selling of goods on the internet.
	Customer

	Advantages
	Disadvantages

	Goods are delivered directly to your home so you don’t need to carry heavy items.
	There may be a long waiting time for the item to arrive.

	More convenient for those who live far from shops, have difficulty travelling or work home.
	Need to have a credit/debit card. Those without one are unable to shop online.

	Large range of goods to choose from.
	Food may no longer be fresh when it arrives.

	Price comparison websites are available.
	There may be high postage/delivery charges.

	Business

	Advantages
	Disadvantages

	May not have to pay for shop premises.
	Need to maintain an up-to-date website.

	Can sell worldwide.
	Precautions needed to be taken to ensure the payment details are not intercepted during transaction.



Booking Online
A booking system is based on a database which stores the bookings and holds the details of possible bookings. Customers search the database to see which bookings can still be made.
	Customer

	Advantages
	Disadvantages

	There should be no double booking 
	Not everyone has the facilities to book online

	Fast response to queries
	Must have a credit or debit card, or use a service like PayPal

	Booking can be made anytime, anywhere.
	

	Cheaper to book online
	

	Business

	Advantages
	Disadvantages

	No high-street shops are needed
	Initial costs of buying and installing system are high

	Attracts customers that aren’t local.
	Agencies may close because customers are buying online.








Using ICT in Schools
Schools must take a register of pupils to see who is present, who is not. Using ICT to record attendance is called e-registration. Using the data we can see:
· Which pupils are absent from school
· Find whether there are abnormal patterns of absence
· Know where a pupil is if an emergency arises
· Know why the pupil is absent
The different systems of e-registration include:
· Swipe cards, where each pupil swipes their card through a card reader each lesson.
· An OMR (Optical Mark Reader) that reads attendance sheets marked by teacher.
· Laptop that is connected to the school network used to register the pupils electronically.
· Finger print system which recognises the pupils’ fingerprints. 
Management Information Systems
An MIS helps organise data and present it in a form that can be used for administrative tasks. Using this system, jobs can be completed faster and in an organised manner.
Database stores pupils’ personal, home, school and contact details. This information can be used to:
	Database 
	Searched to produce class lists

	
	Find contact details of a pupil

	
	To find the results of exams

	
	Produce lists of failing students

	
	Tracking orders and invoices

	
	Recording books and book loans

	Spreadsheet
	Plan and track the school budget (calculating total expenditure and how they compare with fixed limits)

	Work processor
	To prepare letters for parents.



Timetables
Using a computer there are specific software used to ‘juggle’ classrooms, teachers and subject so producing the school time table is easier. Using the computer also means producing lists of individual timetables easier.





School Events
End-of-term show
· A database can store details of the participants
· A spreadsheet can help with financial planning to ensure a profit
· Desktop publishing software can be used to design posters/tickets/programmes.
· Word processor can be used to make rehearsal sheets
· Website about the show could be placed on the school intranet
· MIDI can be used with instruments to record sound tracks
· Lighting and sound could be controlled by computers.
School trip
· The internet could be used to research destination and find maps.
· A database could be used to record the details of those going
· A spreadsheet could be used to track income and expenditure,
· Word processor could be used to write letters to parents
· Desktop publishing could be used to make posters to advertise the trip

Overall:
· Internet is used to research.
· Database is used to store and record details
· Spreadsheet used to track income and expenditure (finance).
· Word processor to write letters
· Desktop publishing to make posters











Data Logging and Control
Data logging allows you to record a series of measurements taken by sensors in an investigation. E.g. temperature, light, sound, movement sensors. 
Graphs and tables can be printed
The computer processes the data
Sensors read the data




The data and results can be stored




The data can be recorded automatically directly to a computer or you can log the data manually.
The measurements from sensors can be taken at regular intervals and input to the computer.
Software in the computer can carry out an analysis and produce graphs with this data.

Advantages:
· Readings can be continually taken over long periods of time with no human presence necessary.
· There is no chance of human error or forgetting to take a reading.
· Sensors can be placed in locations where it is too dangerous for humans to go.
· Readings can be taken very quickly at a rate humans couldn’t achieve (e.g. 5 readings per second).
The disadvantage is if there is a fault, it may go unnoticed for a long time.

Weather Forecasting
Computers are used to monitor:
· The change in average temperature.
· Ocean temperatures and currents.
· The movements of areas of high and low pressures.
· The path of hurricanes.

Sensors collect information about 
· humidity, rainfall, visibility and atmospheric pressure,
From:
· Weather stations around the world, satellites, weather balloons, radar stations, weather ships and aircraft.
Microprocessor Control
Microprocessors are found in computers, carrying out many functions of the CPU (Central processing unit). Microprocessors are found in many electrical appliances.

· Central heating systems Fire alarms Dishwashers Microwave ovens Mobile phones Televisions

Learning with ICT
Interactive Whiteboards – large white screens connected to a computer and used like a computer screen. A special pen is used like a mouse pointer. This can make learning interactive
Computer-assisted learning (CAL) - learning a skill using a computer and interactive software on CD, DVD or on the internet.
Internet- used for research, to discover forums or bulletin boards and for email for contact with other pupils.
Desktop Publishing software – used to aid the presentation of coursework
Spreadsheets- can be used to make charts and organise numerical data.
Databases- can be used to store, sort and search data and produce reports.


















Distance Learning
This is when you study for a qualification from home by learning online. Webpages and other resources are available online; the pupil can then take online examinations.
	Advantages
	Disadvantages

	There is a wide range of learning courses available which you can study from anywhere.
	Students may feel isolated.

	Learning can be done in your own time at your own pace.
	There might be a lack of motivation because students can choose the frequency of learning.

	There are online chat rooms and discussion forums available to discuss problems.
	Problems might not be easily solved without a tutor.



The resources available for distance learning include:
· Online tutorials:
	Advantages
	Disadvantages

	They are readily available.
	You cannot ask a teacher questions so easily.

	Questions can be quickly answered with no teachers required.
	They may proceed at a speed that may not suit you.

	On-screen demonstrations can be given.
	You cannot skip bits you already know.


 
· Online assessments
	Advantages
	Disadvantages

	Tests can be given at any time.
	It is an impersonal way of testing

	Reduced paper wastage.
	Is expensive and difficult to set questions.

	Results are available immediately or very quickly.
	Very hard to mark essay type questions.

	Records mistakes, marks given, and time taken which allows statistics to be produced.
	Takes a lot of organisation. Many computers needed for a class.



· Virtual Learning Environments (VLE)
	Advantages
	Disadvantages

	Learning can take place at any time.
	Material may become out of date.

	A teacher does not have to be present.
	Training to use the VLE may take too much time.

	Text, graphics, audio and visual sources available.
	Equipment can fail causing the pupil to not have a lesson.







Control
ICT is used to control and monitor many areas of our lives including computer games and electronic toys.
	Central heating systems
	· Regular readings of temperature are input.
· The microprocessor analyses the reading.
· If the temperature is too hot, it switches off the heater. If too cold, it turns the heater on.

	Burglar alarms
	· Passive Infrared (PIR) sensors used on windows or doors to detect when they are open.
· Proximity sensors are used on windows/doors to detect when they are opened
· Pressure pads can be placed under mats to sense when stood on.

	Smart meters*
	· Takes readings at regular time intervals
· Sends the readings to head office without human interference.
· Monitors the greatest consumption of resource which can help customers be more efficient in their use

	Security systems
	Smoke detectors and fire detection systems can:
· Set off an automatic sprinkler system
· Activate an alarm or bell
· Send a message automatically to the fire station


*meters measure the amount of electricity, water or gas being used in a home.
Computer Controlling with Robots
	Advantages
	Disadvantages

	Robots do not require payment; get sick, need a holiday or go on strike.
	They can be expensive to set up initially.

	They can operate in conditions that would be dangerous for a person to work in.
	When they break down, fixing them could take longer than if replacing a human.

	They work continuously for long periods of time.
	Robots cannot think for themselves.

	They produce the same thing repeatedly. Humans would be less accurate.
	Human skills could be lost forever.











Data Protection and Copyright
If you have copyright over something, only you are allowed to copy it. If you copy someone else’s work you must have permission. If you don’t you might be infringing the copy right law.
Copyright, Designs and Patents Act (1988)

Software piracy is the stealing or copying of software without permission.
Data Protection Act (1998)
If data is help about us on computers, we are the subjects. Subjects have a right to:
· Have access to their data
· Have any mistakes corrected
· Receive compensation if misuse of personal data causes distress
Organisations holding the data about us are the subjects. They must:
· Keep the data secure
· Only use the data for the purpose it was collected for
· Not keep the data for longer than necessary
Accidental damage to files
Data stored on a computer can be accidentally damaged. Backups can be made to help recover it.
A back up of the data should be:
· Stored somewhere different to the original copy
· Made at frequent intervals
· Named carefully so you know which is the most recent version
Viruses
A virus is a computer program which can:
· Copy itself from one computer to anther
· Attach itself to an email so it can be spread easily.
· Cause damage to files stored on a computer’s hard disk
Precautions to prevent virus infections:
· Don’t use a memory stick on a computer with no anti-virus software.
· Don’t open an email or attachment from an unknown sender
· Don’t download software from the internet from unknown sources
· Run a virus check frequently
· Keep virus definitions of your antivirus software up-to-date
A hacker is a person who gains unauthorised access to data stored on a computer. Hackers could damage, change or delete data, or even remove money from bank accounts. Most hacking happens because passwords are careless. To prevent change passwords regularly. 
