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Overview 

This scheme of work provides ideas about how to construct and deliver a Cambridge International AS and A Level Applied ICT course.  The aim of this scheme of work is to set out a progression through the syllabus content, and to give ideas for activities, together with references to relevant resources.The syllabus has been broken down into teaching units with suggested teaching activities and learning resources to use in the classroom. 
Outline

The units within this scheme of work are:
AS Level
Unit 1: 
ICT systems including portable communication devices
Unit 2: 
How organisations use ICT – Part 1

Unit 3: 
Impact of ICT on society – Part 1
Unit 4: 
Systems life cycle
A Level
Unit 5: 
How organisations use ICT – Part 2

Unit 6: 
Impact of ICT on society – Part 2

Unit 7: 
Computer networks
AS and A Level practical tests
Unit 8: 
Software selection

Unit 9: 
Communication

Unit 10: 
Document and presentation production

Unit 11:
Data handling 1 – Databases and charts

Unit 12: 
Integration 1

Unit 13: 
Output data

Unit 14: 
Data handling 2 – Spreadsheets

Unit 15: 
Integration 2 – Mail merge 

Unit 16:
Integration 3 – Automation 
Units 1–4 cover the syllabus content at Cambridge International AS Level. Units 5–7 cover the syllabus content at Cambridge International A Level. Units 8–16 cover the syllabus content for the practical tests. Units 8–12 and Unit 14 cover the AS Level and Units 13, 15 and 16 cover the A Level assessment criteria laid out in the syllabus.

Guided learning hours

Cambridge International A Level syllabuses are designed on the assumption that candidates have about 360 guided learning hours per subject over the duration of the course. Cambridge International AS Level syllabuses are designed on the assumption that candidates have about 180 guided learning hours per subject over the duration of the course. (‘Guided learning hours’ include direct teaching and any other supervised or directed study time. They do not include private study by the candidate.) 
Teacher support

Teacher Support is a secure online resource bank and community forum for Cambridge teachers. Go to http://teachers.cie.org.uk for access to specimen and past question papers, mark schemes and other resources. We also offer online and face-to-face training; details of forthcoming training opportunities are posted online.

An editable version of this scheme of work is available on Teacher Support. Go to http://teachers.cie.org.uk. The scheme of work is in Word doc format and will open in most word processors in most operating systems. If your word processor or operating system cannot open it, you can download Open Office for free at www.openoffice.org 
Resources
A resource list for this syllabus can be found at www.cie.org.uk and Teacher Support at http://teachers.cie.org.uk .
Sargent, B. and Brown, G. AS Level and A Level Applied ICT Cambridge University Press, UK, 2008. ISBN: 9780521717649
This textbook is endorsed by Cambridge International Examinations for use with the Cambridge International Applied ICT syllabus (syllabus code 9713).
Please refer to units for useful website addresses.

© Cambridge International Examinations 2013
Unit 1: ICT systems including portable communication devices
Recommended prior knowledge

Learners will require knowledge of the computer terms input, output and storage.

Context
This unit is the first in the syllabus and leads into Units 2 and 3.

Outline 

This unit covers the input, output and storage devices required to form the computer systems referred to in Units 2 and 3.

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	1a
	Candidates should be able to:

Identify input devices
	The first two objectives (1a and 1b) can be studied together as it may make more sense to discuss the uses of the devices as the learners learn about them.
	

	
	Identify a number of input devices
	Wherever possible teachers should obtain the devices listed below and demonstrate how they are used. Where this is more difficult such as MICR, OMR and OCR, for example, typical media such as bank cheques (MICR), multi choice examination stationery (OMR) and utility bills (OCR) should be used as examples.


	The following website has information on most input devices in concise detail:

www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
This website covers most devices in a sentence but has a picture of each:

http://doit.ort.org/course/input/275.htm
Textbook – Sargent and Brown pages 1–10

	
	Identify keyboards and the different types of keyboard and which keys are normally to be found on the standard keyboard
	Keyboard

Demonstrate how this, the most common input device, is required for inputting text and instructions to a number of software applications. Demonstrate the use of Ctrl, Alt, Shift, Tab, Enter, Function and Cursor arrow keys as well as the Numeric key pad.

Mention the DVORAK keyboard and ergonometric keyboards.

Describe overlay keyboards.
	www.ewart.org.uk/it/hardware/IO/input.htm
www.soton.ac.uk/~fangohr/computing/dvorak.html
Textbook – Sargent and Brown pages 1–2

	
	Identify the features of a mouse
	Mouse

Demonstrate the use of the mouse for moving the pointer, selecting items using check boxes, radio buttons and drop down menus and manipulating scroll bars. 

Ask learners to do the mouserobics tutorial at this website.
	Select ‘hardware’, then ‘peripheral devices’, then ‘Input’ on this link:

http://doit.ort.org/course/intro.htm 
http://moodle.highlands.ac.uk/itsupport/mouserobics/page1.htm
Textbook – Sargent and Brown pages 2–3

	
	Identify the features of a touchpad
	Touchpad

Demonstrate the use of this for moving a pointer around a laptop screen and also for selecting items.
	Textbook – Sargent and Brown page 3

	
	Identify the features of a tracker ball
	Tracker ball

Describe how this is basically an upside down mouse used by people who have difficulty using a mouse or where there is a lack of space.
	A brief description can be found at:

www.teach-ict.com/glossary/T/tracker_ball.htm
Textbook – Sargent and Brown pages 3–4

	
	Identify the features of a video digitiser
	Video digitisers

Describe how these are used to input video to a computer but video has to be converted from analogue to digital using the digitiser.
	Textbook – Sargent and Brown page 4

	
	Identify the features of a remote control
	Remote controls

Demonstrate the use of these with televisions, projectors etc.
	www.teach-ict.com/gcse_new/computer%20systems/input_devices/miniweb/pg16.htm
www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
Textbook – Sargent and Brown page 4

	
	Identify the features of a joystick
	Joysticks

Describe how these are used to control a pointer or object on a screen and have a select button. Demonstrate, if possible.
	Look at:

www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
www.teach- 
Textbook – Sargent and Brown page 4

	
	Identify the features of a magnetic stripe reader
	Magnetic stripe readers

Show learners examples of debit/credit cards. Discuss what information is stored on them.
	www.teach-ict.com/gcse_new/computer%20systems/input_devices/miniweb/pg15.htm
www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
Textbook – Sargent and Brown page 5

	
	Identify the features of a scanner
	Scanners

Demonstrate how to use a scanner by scanning an image and then scanning some text ready for use with Optical character recognition


	www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
Textbook – Sargent and Brown pages 6–7

	
	Identify the features of a digital camera
	Digital cameras

Demonstrate how these operate by taking a photograph and uploading it into the computer.
	A description of a digital camera is given here:

www.teach-ict.com/glossary/D/digital_camera.htm
Textbook – Sargent and Brown page 7

	
	Identify the features of a microphone
	Microphones

Demonstrate by recording a voice sample and storing it as a file.
	www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
www.teach-ict.com/glossary/M/microphone.htm
Textbook – Sargent and Brown page 7

	
	Identify the features of sensors
	Sensors

Most exam questions involve the use of analogue sensors so concentrate on these. E.g. light, sound, temperature, humidity and pressure. 
	A brief definition of both types of sensor is given together with examples of analogue sensors:

www.teach-ict.com/gcse_new/control/data_logging/miniweb/pg2.htm
A more detailed list of sensors available is given on this website:

www.le.ac.uk/se/lto/logging/sensors.html
Textbook – Sargent and Brown pages 8–9

	
	Identify the features of Musical Instrument Digital Interface instruments
	Musical Instrument Digital Interface (MIDI) instruments

If possible demonstrate the use of these such as a piano keyboard.
	A basic description of a MIDI  instrument is provided on this page:

www.teach-ict.com/glossary/M/midi.htm#
Textbook – Sargent and Brown page 9

	
	Identify the features of a graphics tablet
	Graphics tablets

Describe how the stylus is used to trace round a shape to reproduce the shape on the screen.
	A basic description of the constituent parts of a graphics tablet is provided here:

www.teach-ict.com/glossary/G/graphics_tablet.htm
Textbook – Sargent and Brown page 9

	
	Identify the features of a magnetic ink character reader
	Magnetic ink character reader (MICR)
Describe how the computer reads the magnetic ink characters which are in a special font.
	A good description of MICR is provided towards the bottom of this page with example:

www.klbict.co.uk/gcse/theory/5_3/5_3_1_input.htm
www.teach-ict.com/glossary/M/micr.htm
Textbook – Sargent and Brown page 9

	
	Identify the features of an optical mark reader
	Optical mark reader (OMR)
Describe how the pencil marks are read by the reader and the position of the mark is stored.
	www.teach-ict.com/glossary/O/omr.htm
Textbook – Sargent and Brown page 10

	
	Identify the features of an optical character recognition
	Optical character recognition (OCR)
Describe how a scanner can be used to input text and then OCR software is used to convert the image into understandable text.

Explain that there are some purpose built optical character readers.
	A description of OCR is provided on this page:

www.teach-ict.com/glossary/O/ocr.htm
This gives an idea of what a purpose built reader looks like:

www.access-is.com/ocr_optical_character_reader.php
Textbook – Sargent and Brown page 10

	
	Identify the features of a bar code reader
	Barcode readers

Describe how the thick and thin lines of a bar code are read by the bar code reader and then translates the thicknesses of the bars into a number.
	A basic description of a bar code and its associated reader is given on this page:
www.teach-ict.com/glossary/B/Bar_code_readers.htm
This shows an example of a reader:

http://swipecard.org/wp-content/uploads/2010/11/Barcode-Reader.jpg
Textbook – Sargent and Brown page 10

	
	Identify the features of a video camera
	Video cameras


Describe how these can be connected to computers so that video can be stored and played by using a video digitiser.
	Textbook – Sargent and Brown page 11

	
	Identify the features of a webcam
	Web cams

Explain that these are miniature video cameras for specialised use. They do not usually record and store video images.
	This is a useful website:

www.teach-ict.com/gcse_new/computer%20systems/input_devices/miniweb/pg11.htm
Textbook – Sargent and Brown page 11

	
	Identify the features of a light pen
	Light pens
Explain how these are used to draw shapes on the monitor screen. Emphasise their relative lack of accuracy.
	Descriptions are given here:

http://doit.ort.org/course/input/285.htm


	1b
	Identify suitable uses of the input devices stating the advantages and disadvantages


	
	The following two websites give advantages and disadvantages for most input devices:

www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
www.klbict.co.uk/gcse/theory/5_3/5_3_1_input.htm
Textbook – Sargent and Brown pages 1–11

	
	Identify suitable uses of a keyboard stating the advantages and disadvantages
	Keyboard 

Describe suitable uses of the keyboard such as entering text into a word processing document. Keyboards are used where text concerned is original and is created rather than copied. Examples are letters, manuals, business documents etc.
	A description of a keyboard is provided here together with advantages and disadvantages:

www.teach-ict.com/glossary/K/keyboard.htm
Textbook – Sargent and Brown pages 1–2

	
	Identify suitable uses of a numeric keyboard stating the advantages and disadvantages
	Numeric keypad 

Describe suitable uses such as where only numeric data is to be entered. Used particularly when inserting pin numbers for chip and pin credit/debit cards, or when using an ATM machine to withdraw money or check a bank balance or when checkout operators are keying in bar codes or codes for use with electronic scales.  
	A definition of numeric keypads is provided on this website:

wiki.answers.com/Q/What_are_the_advantages_and_disadvantages_to_a_numeric_keypad
Textbook – Sargent and Brown page 2

	
	Identify suitable uses of a mouse stating the advantages and disadvantages
	Mouse

Describe how a mouse is an essential part of most PCs. Show how a mouse can be used to select data from a predefined list or from menus. Describe how they can be used to produce drawings. 
	A description of a mouse is provided here together with advantages and disadvantages:

www.teach-ict.com/glossary/M/mouse.htm
Textbook – Sargent and Brown pages 2–3

	
	Identify suitable uses of a touchpad stating the advantages and disadvantages
	Touchpad 

Describe how this can perform the same functions as a mouse but using a laptop computer.
	Textbook – Sargent and Brown page 3

	
	Identify suitable uses of a tracker ball stating the advantages and disadvantages
	Tracker ball 

Describe how this can be used in a similar fashion to a mouse but are used by people with limited motor skills e.g. young children or people with disabilities. 
	Advantages and disadvantages.

of a tracker ball are given here:

http://wiki.answers.com/Q/What_are_the_advantages_and_disadvantages_to_a_numeric_keypad
Textbook – Sargent and Brown pages 3–4

	
	Identify suitable uses of a remote control stating the advantages and disadvantages
	Remote control

Describe the use of remote control devices to operate TVs, video players/recorders, DVD players/recorders, satellite receivers, HiFi music systems, data or multimedia projectors.
	www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
www.teach-ict.com/glossary/R/remote_control.htm
Textbook – Sargent and Brown page 4

	
	Identify suitable uses of a joystick stating the advantages and disadvantages
	Joystick 

Explain that a joystick has other uses than for playing arcade games. Describe how it is used by a pilot to fly an aeroplane or flight simulator. Explain how it is also used in car driving simulators.
	Here is a demo which you could use to demonstrate flight simulator using a joystick:

www.qualitysimulations.com/demos/mf_demo.exe
Textbook – Sargent and Brown page 4

	
	Identify suitable uses of a touch screen stating the advantages and disadvantages
	Touch screen 

Describe how these are used to select from a limited list of options using a computer screen. Options are displayed in a larger fashion. Describe the uses associated with POS terminals such as cafés and other retail outlets. Describe how they are used in tourist information kiosks and public transport enquiries. Explain how they may be used for handwriting recognition in a PDA or tablet PC.
	http://wiki.answers.com/Q/Advantages_of_touch_screen:

Textbook – Sargent and Brown page 5

	
	Identify suitable uses of a magnetic stripe reader stating the advantages and disadvantages
	Magnetic stripe readers

Describe how they are used to input personal data at POS terminals, ATMs and in security applications such as restricted access.
	www.teach-ict.com/glossary/M/magnetic_stripe_reader.htm
Textbook – Sargent and Brown page 5

	
	Identify suitable uses of a smart card reader stating the advantages and disadvantages
	Smart card readers

Describe the uses of smart cards often referred to as chip and pin cards. Uses are similar to magnetic stripe cards but have a Smart chip on the card. This can be used for storing a PIN and/or other personal data. Used as payment cards, as ID cards, with door control systems, as public transport tickets.
	These websites describes smart cards and their uses:

www.tech-faq.com/smart-card-reader.html
http://computer.howstuffworks.com/question332.htm
Textbook – Sargent and Brown  page 5

	
	Identify suitable uses of a scanner stating the advantages and disadvantages
	Scanners 

Describe how a scanner is used to enter hard copy images into a computer for manipulation with drawing packages or using OCR to process text suitable for use in other software packages such as word processing, DTP, presentation software, spreadsheets and databases.
	www.teach-ict.com/glossary/S/scanner.htm
Textbook – Sargent and Brown page 6

	
	Identify suitable uses of a digital camera stating the advantages and disadvantages
	Digital cameras 

Describe how they are used to take photographs like a traditional camera but the user can choose whether to keep or discard the photograph. The camera can be connected to a computer and the photographs are uploaded into the computer. The photographs can then be manipulated using other software packages before printing. Certain digital cameras can be connected directly to photo printers for immediate printing. 
	This website gives the advantages and disadvantages of these cameras:

http://techtips.salon.com/advantages-disadvantages-digital-camera-1884.html
Textbook – Sargent and Brown page 5

	
	Identify suitable uses of a microphone stating the advantages and disadvantages
	Microphones 

Describe how these can be connected directly to the computer. They are used to input sounds which can be stored and manipulated. Commonly used for recording of voiceovers for use in presentation software slide shows. Voice recognition software can be used to convert sounds into text for use with other software packages such as word processing.
	This gives a brief description:
www.teach-ict.com/glossary/M/microphone.htm
This website gives advantages/disadvantages:

www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
Textbook – Sargent and Brown page 7

	
	Identify suitable uses of a temperature sensor stating the advantages and disadvantages
	Temperature sensor

If possible demonstrate the use of a temperature sensor and how, when connected to a computer, data can be transferred to a spreadsheet package for use in data logging, scientific experiments and environmental monitoring. Explain how temperature sensors are an integral part of automatic washing machines, automatic cookers, central heating controllers and computer-controlled greenhouses. 

Do not refer to it as a ‘heat’ sensor.
	www.instructables.com/id/Temperature-Sensor-Tutorial/
This website gives an overview of sensors in general including advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_1/5_1_2_input.htm
Textbook – Sargent and Brown page 8

	
	Identify suitable uses of a pressure sensor stating the advantages and disadvantages
	Pressure sensor 

If possible demonstrate the use of a pressure sensor and how, when connected to a computer, data can be transferred to a spreadsheet package for use in data logging, scientific experiments and environmental monitoring.  Explain how pressure sensors are an integral part of burglar alarms, automatic washing machines, robotics and production line control.
	See above.

Textbook – Sargent and Brown page 8

	
	Identify suitable uses of a light sensor stating the advantages and disadvantages
	Light sensor

If possible demonstrate the use of a light sensor and how, when connected to a computer, data can be transferred to a spreadsheet package for use in data logging, scientific experiments and environmental monitoring.  Explain how light sensors are an integral part of computer controlled greenhouses, burglar alarm systems, automatic washing machines, robotics and production line control.
	See above.

Textbook – Sargent and Brown page 8

	
	Identify suitable uses of a graphics tablet stating the advantages and disadvantages
	Graphics tablet 
Describe how graphics tablets are used together with a wand or puck to trace round maps or other prepared drawings for display on a screen and storage. They are used to input freehand drawings and can be used to retouch photographs.
	This website gives advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_3/5_3_1_input.htm
Textbook – Sargent and Brown page 9

	
	Identify suitable uses of a magnet ink character reader stating the advantages and disadvantages
	Magnet ink character reader (MICR) 

Demonstrate using a bank cheque how information such as bank sort code and customer account number is printed in a special font. Explain how the value of the cheque is printed on to it using the same special magnetic font. Describe how the cheques are then collected together in a batch for reading and processing usually overnight when the computer system is not so busy. Explain how secure the data is as the characters cannot be tampered with and dirt on the cheques is not a problem as only magnetic data is read.
	This is clearer regarding advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_3/5_3_1_input.htm
Textbook – Sargent and Brown page 9

	
	Identify suitable uses of an optical mark reader stating the advantages and disadvantages
	Optical mark reader (OMR)
Demonstrate using an exam answer sheet or a class register how pencil marks are made in the lozenges on the sheet. Explain how the optical mark reader scans these sheets in one at a time reading the position of the marks and storing them for processing. 
	This website describes what it is and what it is used for as well as advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_3/5_3_1_input.htm
Textbook – Sargent and Brown page 10

	
	Identify suitable uses of an optical character reader stating the advantages and disadvantages
	Optical character reader (OCR)
Explain how optical mark readers/scanners are used to scan pre-printed forms. Demonstrate To input text to a computer ready for processing by another software package such as word processors, spreadsheets, databases etc.

Explain about licence plate recognition.
	This website describes OCR and what it is used for as well as advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_3/5_3_1_input.htm
Textbook – Sargent and Brown page 10

	
	Identify suitable uses of a bar code reader stating the advantages and disadvantages
	Bar code reader 

Show learners some bar codes. Describe how types of scanners called bar code readers are used to read them. Explain that the different thicknesses of lines are converted by the computer into a number. Explain how they are used to input code numbers from products at a POS terminal and library book numbers in a library. 
	This website describes the different types of bar code reader:

http://en.wikipedia.org/wiki/Bar_code_reader
This gives advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_3/5_3_1_input.htm
Textbook – Sargent and Brown page 10

	
	Identify suitable uses of a video camera stating the advantages and disadvantages
	Video camera 

Describe how they are used, in conjunction with a video digitiser, to take moving pictures and then are inputted into a computer. They are often used for incorporating video into a slide show. 
	A limited description is given here:

www.igcseict.info/theory/2/avin/
Textbook – Sargent and Brown page 1

	
	Identify suitable uses of a video digitiser stating the advantages and disadvantages
	Video digitisers

Describe how these are often incorporated into a video camera but video has to be converted from analogue to digital using the digitiser.
	Advantages are given here:

www.ehow.com/list_6729606_video-digitizer-advantages.html

	
	Identify suitable uses of a web cam stating the advantages and disadvantages
	Web cam 

Explain how they work fairly similarly to a video camera but are used online. The other major difference is that they tend not to be used as portable devices. They are used in video conferencing to input moving pictures from a fixed position into a computer. 
	This website gives advantages of webcams:

http://wiki.answers.com/Q/What_are_the_advantages_of_Webcams
Textbook – Sargent and Brown page 1

	
	Identify suitable uses of a light pen stating the advantages and disadvantages
	Light pen 

Explain how these have fallen out of favour in recent years. Create a cramped space by putting a computer into the corner of a room and ask three learners to ‘share’ the use of the computer. Show how it would be difficult to use a mouse to draw a shape and explain how there is no room for a graphics tablet but a light pen would have been ideal.  
	These sites describe the limitations of the light pen as well as its uses:

http://en.wikipedia.org/wiki/Light_Pen
www.echandelier.com/light-pen.html

	1c
	Identify output devices
	The next two objectives can be studied together as it may make more sense to discuss the uses of the devices as the learners learn about them.

Wherever possible teachers should obtain the devices listed below and demonstrate how they are used. Where this is more difficult such as plotters and control devices, references given for websites should be used.
	Textbook – Sargent and Brown pages 11–15

	
	Identify the features of a Cathode Ray Tube monitor
	Cathode Ray Tube (CRT) monitors

Demonstrate this type of monitor explaining that a monitor is a device used to display information from the computer. The CRT has a good display but is difficult to lift and manoeuvre. 

Explain that television sets include monitor screens, though in general, the monitor screens used in computer systems are of a much higher quality. 
Monitors have different sizes usually starting at 14", then 15", as well as 17" and 19". This is the diagonal measurement of the screen from corner to corner. Larger size monitors are more expensive than smaller ones. Larger sizes are needed for higher resolutions.
	This website describes the CRT monitor:

www.teach-ict.com/glossary/C/crt.htm
Textbook – Sargent and Brown page 11

	
	Identify the features of a thin-film transistor monitor
	Thin-film transistor (TFT) Monitors

TFT LCD monitors are much thinner than CRT monitors and much lighter and more manoeuvrable. CRT stands for cathode ray tube and TFT for thin film resistor.
	Descriptions of TFT are given here:

www.teach-ict.com/glossary/T/tft.htm
Textbook – Sargent and Brown page 2

	
	Identify the features of a laser printer
	Laser printer

Demonstrate the speed of a laser printer and how much quieter they are than other printers. Explain the need for a printer of some type because of the need for hard copies.
	This website describes laser printers:
www.teach-ict.com/glossary/L/laserprinter.htm
Textbook – Sargent and Brown page 12

	
	Identify the features of an ink jet printer
	Ink jet printer

Explain that these are cheaper than laser printers but not necessarily to run.
	This website shows how inkjet printers work:

http://computer.howstuffworks.com/inkjet-printer2.htm
Textbook – Sargent and Brown pages 12–13

	
	Identify the features of a Dot matrix printer
	Dot matrix printers

Explain how impact printers were developed as the result of something needed to replace the typewriter in the early days of computing. Describe how it is useful when dealing with multi-part or continuous stationery, particularly when carbon copies are required. Explain how it is used in industrial environments where dirt or oil might damage other types of printer.
	A brief description is given here:

http://computer.howstuffworks.com/inkjet-printer1.htm
Textbook – Sargent and Brown page 13

	
	Identify the features of plotters
	Plotters 

There are many types of plotter but all are used for drawing applications. They have the ability to draw continuous curves as well as some being able to take much larger sizes of paper than normal printouts.
	This website shows examples of different types of plotter:

www.theteacher99.btinternet.co.uk/theteacher/gcse/newgcse/module3/task4.htm
Textbook – Sargent and Brown pages 13–14

	
	Identify the features of speakers
	Speakers

Demonstrate how these can be used for playing music from CDs but also are Important when showing presentation slides which have sound embedded in them. Also needed when visiting websites which have sound attached.
	A limited description under the heading loudspeaker is given here:

www.igcseict.info/theory/2/avout/index.html
Textbook – Sargent and Brown page 14

	
	Identify the features of control devices
	Control devices  

There are many types of output device associated with Computer control but just the following are examined by this syllabus.
	This website describes actuators and the need for these in a control system:

www.pc-control.co.uk/actuators.htm
A number of output devices are mentioned in the description of control on this website:

www.hollyfield.kingston.sch.uk/gcseit/GCSE/control.htm
Textbook – Sargent and Brown pages 14–15

	
	Identify the features of motors
	Motors

Demonstrate how a computer can be used to control a simple motor. Explain that these are part of many control systems.
	This website describes these in detail but be sure to simplify this for your learners:

www.pc-control.co.uk/step-motor.htm
Textbook – Sargent and Brown page 14

	
	Identify the features of buzzers
	Buzzers

Connect a buzzer up to a computer and using a control programming language. Activate the buzzer. Alternatively run the PIC Logicator demo which you can program to activate a buzzer.
	This explains what a buzzer is:

www.teach-ict.com/glossary/B/buzzer.htm
Textbook – Sargent and Brown page 4

	
	Identify the features of lights
	Lights

All forms of lights are used in computer control from simple devices used to switch a light on to other forms such as LEDs and LCDs. Run the PIC Logicator demo which you can program to activate an LCD on a clown’s face.
	This website describes these well.

www.teach-ict.com/gcse/hardware/output/miniweb/lights.htm
Textbook – Sargent and Brown page 15

	
	Identify the features of heaters
	Heaters

Explain how these can be controlled in a computerised greenhouse for example. 
	This website briefly mentions heaters:

www.bbc.co.uk/schools/gcsebitesize/ict/measurecontrol/0computercontrolrev4.shtml
Textbook – Sargent and Brown page 15

	1d
	Identify suitable uses of the output devices stating the advantages and disadvantages
	
	The following websites give advantages and disadvantages for most output devices:

www.teach-ict.com/gcse/hardware/output/miniweb/index.htm
http://klbict.co.uk/gcse/theory/5_1/5_1_2_output.htm
Textbook – Sargent and Brown pages 11–15

	
	Identify suitable uses of a Cathode Ray Tube monitor stating the advantages and disadvantages
	Cathode Ray Tube (CRT) monitor 

Explain that these are used in applications where space is not a problem. They are used when more than one user may need to view the screen simultaneously such as in design use, e.g. when several designers may need to offer suggestions on a prototype.
	This website compares CRT monitors with LCD monitors:

www.pantherproducts.co.uk/Articles/Monitors/CRT_LCD.shtml
Textbook – Sargent and Brown pages 11–12

	
	Identify suitable uses of a thin-film transistor monitor stating the advantages and disadvantages
	Thin-film transistor (TFT) monitor 

Explain that these tend to be used in applications where space is limited such as small offices. These are often used when only one person needs to view the screen at a time when individuals are working on a project alone. However, these are becoming more and more popular for normal use as the prices fall.
	This website gives brief advantages and disadvantages:

www.igcseict.net/input_and_output_devices/output_devices.php
Textbook – Sargent and Brown page 12

	
	Identify suitable uses of a laser printer stating the advantages and disadvantages
	Laser printer 

Explain the benefits of these when compared with noisier environments. They are used in applications where low noise is essential e.g. most networked systems. They are also essential in applications which require fast, high quality and high volumes of output, e.g. most offices and schools.
	Advantages and disadvantages are given here but be careful as the reference to running costs and buying price are inaccurate and seem to be based on colour lasers. Look at the comments for dot matrix printers below:

www.igcseict.net/input_and_output_devices/output_devices.php 
Textbook – Sargent and Brown page 12

	
	Identify suitable uses of an ink jet printer stating the advantages and disadvantages
	Inkjet printer 

Demonstrate that these tend to be lighter than laser or dot matrix printers. They are very useful for applications where portability and low volume output is needed. They can only be used on low volumes as these tend to be the ones where changing cartridges is not an issue. e.g. small offices and stand alone systems. They are also very good when applications require very high quality output and where speed is not an issue, e.g. digital camera applications.
	This website gives advantages and disadvantages:

www.igcseict.net/input_and_output_devices/output_devices.php 
Textbook – Sargent and Brown pages 12–13

	
	Identify suitable uses of a dot matrix printer stating the advantages and disadvantages
	Dot matrix printer 

Talk about applications where noise and dirt are not issues such as garage/ car servicing. Very useful when copies have to made, e.g. for customers and for company. Ideal for industrial environments (multipart forms, continuous stationery, labels etc.). Also used in car sales and repair companies. 
	This website gives its uses, its advantages and its disadvantages:

www.igcseict.net/input_and_output_devices/output_devices.php 

Be careful however with the advantages and disadvantages of cost – a more up to date and accurate list is given in section 2.5 - ‘use of dot matrix printers today’ on this site:

http://en.wikipedia.org/wiki/Dot_matrix_printer
Textbook – Sargent and Brown page 13

	
	Identify suitable uses of a graph plotter stating the advantages and disadvantages
	Graph plotter 

Explain what a graph plotter is and how it can be used with very large sizes of paper for producing blueprints, for example.

Describe its use in computer-aided design (CAD) applications.
	This website gives some uses and advantages and disadvantages – be careful however to note that the disadvantage of accuracy only refers to text output not graphical output.

www.igcseict.net/input_and_output_devices/output_devices.php 
http://whatis.techtarget.com/definition/plotter 

Textbook – Sargent and Brown pages 13–14

	
	Identify suitable uses of speakers stating the advantages and disadvantages
	Speakers 

Any application which requires sound to be output such as multimedia presentations/websites including encyclopaedias. 

Applications that require musical output such as playing of music CDs and DVD films.
	This website describes these as well as giving advantages and disadvantages:

www.igcseict.net/input_and_output_devices/output_devices.php 
Textbook – Sargent and Brown page 14

	
	
	Control devices In control applications
	These websites give a general description of Control. They also cover all the output devices mentioned below:

www.pc-control.co.uk/control_theory_main.htm
http://klbict.co.uk/gcse/theory/5_2/5_2_4_control.htm
The downloadable demo which is useful for all aspects of computer control can be found at:

www.logicator.net/
Textbook – Sargent and Brown pages 14–5

	
	Identify suitable uses of motors stating the advantages and disadvantages
	Motors

Explain how these are used in many computer control applications e.g. automatic washing machines to rotate the drum, automatic cookers to activate the heating fans, central heating controllers to pump the water, computer-controlled greenhouses to open the windows, microwave ovens to rotate the dish, robotics to move robot arms, production line control to activate the conveyor belt. 
	This website gives a description of actuators together with links to types of motor:

www.pc-control.co.uk/actuators.htm
A much simpler description giving some uses can be found towards the bottom of this page:

http://klbict.co.uk/gcse/theory/5_1/5_1_2_output.htm
Textbook – Sargent and Brown page 14

	
	Identify suitable uses of buzzers stating the advantages and disadvantages
	Buzzers 

Automatic cookers to signify the end of the cooking cycle and microwave ovens similarly. 
	A variety of uses are described on this website.

http://en.wikipedia.org/wiki/Buzzer
Textbook – Sargent and Brown page 14

	
	Identify suitable uses of heaters stating the advantages and disadvantages
	Heaters 

Automatic washing machines to heat the water, automatic cookers to heat the hotplates and oven, central heating to heat the water before pumping to radiators and computer-controlled greenhouses to raise the temperature of the greenhouse.
	Reference is made to the uses of heaters here:

www.klbict.co.uk/gcse/theory/5_3/5_3_3_feedback.htm
Textbook – Sargent and Brown page 15

	
	Identify suitable uses of lights/lamps stating the advantages and disadvantages
	Lights/lamps 

Computer-controlled greenhouses to increase amount of light.
	Uses, advantages and disadvantages are given here:

http://wiki.answers.com/Q/What_are_the_disadvantages_of_automatic_light_control_by_using_sensor
Textbook – Sargent and Brown page 15

	1e
	Describe common backing storage media
	Teachers should, in addition, to describing the following media, describe their associated devices.
	Textbook – Sargent and Brown pages 15–18

	
	Identify the features of magnetic tape
	Magnetic tapes

Show the learners a backup tape and explain how the tape is impregnated with magnetic spots representing binary data.
	This website gives a comprehensive description of magnetic tape:

http://en.wikipedia.org/wiki/Magnetic_tape#Magnetic_tape_data_storage
This website explains about magnetic tape drives:

http://en.wikipedia.org/wiki/Tape_drive
Textbook – Sargent and Brown page 15

	
	Identify the features of a CD-ROM
	CD-ROMs

Explain the difference between magnetic storage and optical storage. Show a CD-ROM and explain how data is written to the disc. Explain that the data cannot be changed.
	This website gives a comprehensive page by page explanation of how CDs work including diagrams of the reader/player:

http://electronics.howstuffworks.com/cd1.htm
This website gives a brief differentiation of the types of CDs:

www.teach-ict.com/gcse_new/computer%20systems/storage_devices/miniweb/pg7.htm
Textbook – Sargent and Brown page 16

	
	Identify the features of a compact disc-recordable
	Compact Disc-Recordable (CD-R)
Explain that these allow data to be written to the disc once and after that it becomes a CD ROM.
	This website continues the description of CDs explaining how the CD-R is different:

http://electronics.howstuffworks.com/question287.htm
Textbook – Sargent and Brown page 17

	
	Identify the features of a compact disc-rewritable
	Compact disc-rewritable (CD-RW)
Explain how these can be written to over and over again. Use the HowStuffworks website to show how.
	How do CD-RWs rewriteable CDs work?:

www.howstuffworks.com/question655.htm
Textbook – Sargent and Brown page 17

	
	Identify the features of DVDs
	DVD ROMs, DVD Rs and DVD RWs, DVD RAM

Explain that DVDs store more than CDs but the formats are similar i.e. ROM, R and RW. DVD RAM doesn’t really have an equivalent CD format.
	This website gives a comprehensive page by page explanation of how DVDs work including animations showing the reader/player:

http://electronics.howstuffworks.com/dvd.htm
DVD RAM is explained here:

www.webopedia.com/TERM/D/DVD_RAM.html
Textbook – Sargent and Brown pages 16–17

	
	Identify the features of Blu-ray
	Blu-ray

Explain that Blu-ray is a sophisticated development of optical disc storing more than a normal DVD. Stores more but costs more than DVD. 
	This website explains how Blu-ray discs work:

http://electronics.howstuffworks.com/blu-ray.htm
Textbook – Sargent and Brown page 18

	
	Identify the features of a minidisc
	Minidisc
Explain that this is a hybrid system which uses magneto-optical technology.
	This website explains about minidiscs:

http://en.wikipedia.org/wiki/Minidisc
Textbook – Sargent and Brown page 18

	
	Identify the features of a hard disc
	Hard discs

Explain the development of this as the successor to the floppy but that for many years they were considered to be ‘fixed’ i.e. not portable. These are still the basic method of data storage for computers.
	These websites explain about hard discs:

http://en.wikipedia.org/wiki/Hard_disc
http://www.teach-ict.com/gcse_new/computer%20systems/storage_devices/miniweb/pg5.htm
Textbook – Sargent and Brown pages 15–16

	
	Identify the features of a memory stick / pen drive
	Memory sticks / pen drives

Explain the need for a portable method of storage and how these ‘solid state’ devices are the most popular method of transferring data from one computer to another. Explain the different names that different countries give these. Use the website as an example.
	This website describes memory sticks / pen drives:

http://en.wikipedia.org/wiki/Pen_drive
Textbook – Sargent and Brown pages 18–19

	
	Identify the features of a flash memory card
	Flash memory

Explain that flash memory is a form of EEPROM (Electrically Erasable Programmable Read-Only Memory). It is solid state memory.
	This website explains about flash memory:

http://en.wikipedia.org/wiki/Flash_Memory
Textbook – Sargent and Brown page 18

	1f
	Identify suitable uses of the storage media describing the advantages and disadvantages. Understand types of access and access speeds
	
	The following websites give 

advantages and disadvantages for 

most storage devices:

www.teach-ict.com/gcse_new/computer%20systems/storage_devices/miniweb/pg2.htm
www.klbict.co.uk/gcse/theory/5_1/5_1_3_storage.htm
Textbook – Sargent and Brown pages 15–19

	
	
	Fixed hard discs 

Explain that this is an integral part of any PC. Fixed hard discs are used to store operating systems, software and data. Any application which requires very fast access to data for both reading and writing to will require a hard disc drive system. Explain that the form of access is quick (direct access is used) but transfer rates are also extremely high – unlike CDs. Used for online and real time processes requiring direct access. Used in file servers for computer networks also in booking systems generally e.g. holiday, hotel, and theatre.
	Uses of both types are given on this website:

http://en.wikipedia.org/wiki/Hard_disc#Hard_disk_usage
Textbook – Sargent and Brown pages 15–16

	
	
	Portable hard discs 

Describe how they are used to store very large files which need transporting from one computer to another and price is not an issue. More expensive than other forms of removable media. More and more applications use this for backup purposes.
	Textbook – Sargent and Brown page 16

	
	
	Magnetic tapes 

Explain that tape uses serial access for reading and writing which slows down the process. It can be used in any application which requires extremely large storage capacity and speed of access is not an issue. They are used for backups of file servers on computer networks. They are used in a variety of batch processing applications such as reading of bank cheques, payroll processing and general stock control. Used generally in many billing systems.
	This website gives the current uses of tape and compares with hard disc:

http://en.wikipedia.org/wiki/Magnetic_Tape#Current_usage
Textbook – Sargent and Brown page 15

	
	
	Optical backing storage media such as CDs and DVDs

Explain how, because of their size CDs are used by software houses to distribute software as well as for sound recording purposes. CDs tend to be used for large files (but smaller than 1Gb) such as music and general animation. DVDs are used to hold very large files (several Gb) such as films or movies. Both CDs and DVDs are portable i.e. they can be transported from one computer to another. Both can be used to store computer data.
	This website has links to all the following media and devices:

http://en.wikipedia.org/wiki/Optical_discs#First-generation_optical_discs
Textbook – Sargent and Brown pages 16–18

	
	
	CD ROM / DVD ROM 

Applications which require the prevention of deletion of data, accidental or otherwise. CDs used by software companies for distributing software programs and data; by music companies for distributing music albums and by book publishers for distributing encyclopaedias, reference books etc. DVDs used by film distributors.
	Textbook – Sargent and Brown page 16

	
	
	CD R / DVD R 

Explain how these are only able to be recorded on once but then can be treated as CD/DVD ROMs and can be played on the appropriate player. Used in applications which require a single ‘burning’ of data, e.g. CDs - recording of music downloads from the internet, recording of music from MP3 format, recording of data for archiving or backup purposes. DVDs are used for recording of films and television programs.


	Textbook – Sargent and Brown page 17

	
	
	CD RW / DVD RW 

Explain how these can be recorded over and over again. They can be used for applications which require the updating of information and ability to record over old data. They are not suitable for music recording but are very useful for keeping generations of files. DVDs have between five and ten times the capacity of CDs.
	Textbook – Sargent and Brown page 17

	
	
	Solid state backing storage 

Explain how these are the smallest form of memory in the physical sense. They are used as removable storage. They are more robust than other forms of storage but are more expensive than other forms. They can be easily written to and updated.
	This is a useful resource:

http://en.wikipedia.org/wiki/Solid_state_storage
Textbook – Sargent and Brown page 18

	
	
	DVD-RAM

Explain that these have the same properties as DVD RW but have quicker access. Describe how data can be overwritten more easily.  Writing and reading can occur simultaneously. They have 3000 – 6000 times more storage than a floppy disc and uses optical technology. They can be overwritten more often than DVD RWs.
	Advantages and disadvantages are given here but bear in mind that there are issues with the site. Be careful to cross reference with other sources:

http://en.wikipedia.org/wiki/DVD_RAM#Comparison
Textbook – Sargent and Brown page 17

	
	
	Blu-ray

Describe how these have greater storage capacities than DVDs or CDs having capacities of 25Gb, 50Gb and 100Gb. They are used for storing films (movies). 25Gb equates to 2 hrs High Density TV, 13hrs standard definition TV. It is possible to playback video on a disc while simultaneously recording HD video. Plans are that these will be used for storage of PC data.
	Here is a list of uses of Blu-ray:

http://en.wikipedia.org/wiki/Blu-ray_Disc#Applications
Textbook – Sargent and Brown page 18

	
	
	Memory sticks/Pen drives 

Explain that these can store up to several Gb. These are used to transport files and backup data from computer to computer. USB flash drive is a term becoming more popular for these.
	Here is a useful website:

http://en.wikipedia.org/wiki/Pen_drive
Textbook – Sargent and Brown pages 18–19

	
	
	Flash memory cards

Memory up to 16Gb and could eventually rival hard discs in certain applications such as hand held computers. They are frequently used in digital cameras, palmtops, mobile phones, MP3 players.
	Here is a list of limitations:

http://en.wikipedia.org/wiki/Flash_memory#Limitations
Here is a website which uses the term memory stick instead of flash memory card:

http://en.wikipedia.org/wiki/Memory_stick#Applications
Textbook – Sargent and Brown page 19

	
	
	Hybrid media 

Minidisk

Magneto optical method or writing data. Used for storing music. Can store up to 140Mb.
	This website lists the differences between minidisks and other types of media:

http://en.wikipedia.org/wiki/Minidisc#Differences_from_cassette_and_CDs
Textbook – Sargent and Brown page 18

	1g
	Identify portable communication devices
	Mobile phones

Demonstrate the different aspects of mobile phones i.e. text messaging, phone calls, sending photos, sending videos, emails, use of the internet as well as eventual use of live streaming of television programmes etc. Explain how mobile phones work. 
	This website gives a brief history of mobile phones: http://en.wikipedia.org/wiki/History_of_mobile_phones
This website explains all about third generation technology:

http://en.wikipedia.org/wiki/3G
This website explains about fourth generation technology but has its limitations – be sure to cross reference against other websites:

http://en.wikipedia.org/wiki/4G
Textbook – Sargent and Brown page 19

	
	
	Portable DVD players

Explain how these work in an identical fashion to ordinary DVD players but are built to a smaller scale and are therefore portable. 
	This website breaks down the different types of portable media centres:

http://electronics.howstuffworks.com/pmc.htm
Textbook – Sargent and Brown pages 19–20

	
	
	Portable media players (MP3 players)

Explain how these media players work. How they are used to record data and play it back. e.g. music, computer data, internet downloads etc.
	This website shows how it works:

http://electronics.howstuffworks.com/mp3-player.htm
Textbook – Sargent and Brown page 20

	
	
	Global positioning systems (GPS)
Explain how satellites are used to pinpoint positions on the earth’s surface and send this information back to GPS receivers.
	This website shows how these work: http://electronics.howstuffworks.com/gps1.htm
Textbook – Sargent and Brown page 20

	
	
	Satellite navigation systems

Explain how these are just an extension of GPS to produce routes for cars, lorries etc.
	Explanation of these systems:

http://en.wikipedia.org/wiki/Satellite_navigation
Textbook – Sargent and Brown page 20

	
	
	Personal digital assistants

Explain how thee come in many forms even as mobile phones. Explain that they usually come with word processing, database, and spreadsheet and scheduling software. They are used to store addresses, phone numbers, and e-mail addresses, to-do lists. They can take notes, track appointments and perform calculations.
	www.howstuffworks.com/pda1.htm
http://en.wikipedia.org/wiki/Personal_digital_assistant
Textbook – Sargent and Brown pages 20–21

	
	
	Bluetooth devices

These come in many shapes and sizes, Explain about how Bluetooth communication works. Demonstrate using a mobile phone and headset showing how these only work over short distances because of the weak signals.  
	This explains how Bluetooth works:

http://electronics.howstuffworks.com/bluetooth3.htm
Textbook – Sargent and Brown page 21

	
	
	Handheld computers

Explain how these cover all aspects of small computers such as mobile phones and PDAs but extend to the use of such devices where greater computer power is required rather than that just for business/office based activities.
	Textbook – Sargent and Brown pages 20–21

	1h
	Identify suitable uses of portable communication devices, stating the advantages and disadvantages
	Mobile phones

Explain how they are used for communicating personally and for business use in remote areas and whilst travelling. Uses of sending photos and videos as well as video calls in addition to voice calls. Used for sending urgent messages which don’t necessarily interrupt business conferences. 
	This website gives the future prospects of mobile phone usage:

http://en.wikipedia.org/wiki/Mobile_phones#Future_prospects
Textbook – Sargent and Brown page 19

	
	
	Portable DVD players

Used as in car entertainment in addition to any other ‘on the move activities’. Tend to be used for personal use rather than in business.
	Textbook – Sargent and Brown pages 19–20

	
	
	Portable media players (MP3 players)

Apart from personal use, where they are taking over from other portable music devices, they tend to be used in business computer applications. Personal use enables the downloading of music and radio/television programmes. They can be used for downloading data from the internet or the movement of large amounts of data from one computer to another in a similar manner to memory sticks.
	This website covers uses of MP3 players: http://en.wikipedia.org/wiki/Mp3_players#Usage.2FUsability
Textbook – Sargent and Brown page 20

	
	
	Global positioning systems (GPS)
Explain how these are used in navigation (see below) and for accurate pinpointing of position for entry into geographic information systems. Explain how they can be used to accurately pinpoint positions of enemy artillery etc.
	This website shows some of its uses:

http://en.wikipedia.org/wiki/Global_positioning_system#Applications
Textbook – Sargent and Brown page 20

	
	
	Satellite navigation systems (sat nav)
Explain how these are used to produce routes for car and lorry drivers. 
	This describes some of the uses of these systems:

http://en.wikipedia.org/wiki/Satellite_navigation_system#Civil_and_military_uses
Textbook – Sargent and Brown page 20

	
	
	Personal digital assistants (PDA)
Used by professionals who tend to be ‘on the move’. For example, doctors on call, engineers on site, travelling salesmen etc. They tend to be more convenient than laptops where users who are remote from desktop computers still have access to phone lines etc.
	This website explains the capabilities of PDAs:

http://en.wikipedia.org/wiki/Personal_digital_assistant#Functionality
Textbook – Sargent and Brown pages 20–21

	
	
	Bluetooth devices

These are used for purposes where physical linking of computers or devices is impractical. Used for operating mobile phones when hands-free operation is essential such as in cars, whilst using computers etc.
	This website describes Bluetooth and its uses:

http://en.wikipedia.org/wiki/BlueTooth#Specifications_and_Features
This website describes the future of Bluetooth:

http://en.wikipedia.org/wiki/BlueTooth#Future_of_Bluetooth
Textbook – Sargent and Brown page 21

	
	
	Handheld computers

Used mainly in areas where stand alone or network computers are impracticable.  Areas where power supply is variable are typical users of these. They are also used for environmental studies in uses where portability is a priority. 
	http://news.bbc.co.uk/1/hi/technology/4304375.stm
www.eyeforhealthcare.com/mobile2006/presentations/MohammedAlUbadyli.pdf
Textbook – Sargent and Brown pages 20–21


Unit 2: How organisations use ICT – Part 1

Recommended prior knowledge

Learners will require knowledge of the computer media and devices described in Unit 1.

Context
This unit is the second in the syllabus and follows on from Unit 1.

Outline 

This unit covers how organisations use ICT.


	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	2a
	Control systems
	Describe to learners, in detail, the following examples of systems that require the maintaining of constant physical conditions:
	

	
	
	Air conditioning systems

Describe how air conditioning works referring to the website link given opposite.

Explain how these require the use of sensors to monitor temperature.
Explain how by comparing the temperature with a preset value the microprocessor will cause the air conditioning fan motor unit to speed up or slow down by means of an actuator. 

Explain the need for these in such areas as computer rooms, offices, homes in warm areas.
	This website shows how an air conditioning system might work without a microprocessor:

http://home.howstuffworks.com/ac2.htm
Textbook – Sargent and Brown pages 22–23

	
	
	Central heating systems

Take the time to illustrate the equivalent devices in a classroom control situation. 

Explain the use of keypads as input devices together with temperature sensors. Explain the need for actuators to control valves and also other output devices.

Explain how they are needed in offices and homes in cool areas.
	Textbook – Sargent and Brown pages 23–24

	
	
	Refrigeration

Explain that the main inputs would be through a temperature sensor, a contact switch for the door and a number pad or similar device to input the required temperature. The outputs would be the control of an actuator operating the compressor, LEDs showing temperature status and a warning buzzer if the door is left open as well as a timer to calculate how long the door had been left open.

Explain how different size of machines and different temperatures would be required in Supermarket chillers, freezers, wholesale butchers and breweries.
	This website explains how refrigerators work:

http://home.howstuffworks.com/refrigerator1.htm
This website gives its uses as well as an overview of how refrigerators are used:

http://en.wikipedia.org/wiki/Refrigerator#How_it_works
Textbook – Sargent and Brown pages 23–24

	
	
	Car manufacture

Use the website opposite to explain how industrial robots work. Describe different types of end effector. Describe the inputs i.e. pressure sensors for feeding back how tightly the end effector is being gripped, Describe the stepper motors required to activate the arm. Describe the need for timing mechanisms.
Robot arms are used in paint spraying car bodies and putting wheels on cars.
Develop a class activity to show how humans would manufacture objects and how sensors attached to the human arm could feed back the necessary positions and actions of the arm to a microprocessor to program it. 
	This site explains how robotic arms work:

http://electronics.howstuffworks.com/robot3.htm
Textbook – Sargent and Brown pages 24–25

	
	
	Medical applications

Intensive care 

Use the websites opposite to explain the sensors needed. Explain that the system is a fairly limited control system; it is definitely not a closed loop system being more of a monitoring /measurement system. 
	This website gives a basic overview of how readings are taken:

www.teach-ict.com/gcse_new/organisations/hospitals/miniweb/pg3.htm
This website provides a detailed description of how the readings are used to produce an in-depth view of the patient’s condition:

www.sciencedaily.com/releases/1998/10/981019075219.htm
This website explains the difference between open and closed loop systems:

www.school-resources.co.uk/Open%20and%20Closed%20Loop%20Control.htm
Textbook – Sargent and Brown page 25

	
	
	Process control 

Define the batch, continuous and discrete types of process control.
Batch:

Some applications require that certain amounts of raw materials are combined in specific ways for particular lengths of time. An example is the production of adhesives and glues. These normally require the mixing of raw materials in a heated vessel for a period of time. This results in a glue or adhesive being produced. Other important examples are the production of food, beverages and medicine. Batch processes are generally used to produce relatively small amounts of the product per year. 
Continuous:

The control of the water temperature in a heating jacket, for example, is an example of continuous process control. Some important continuous processes are the production of fuels, chemicals and plastics. Continuous processes, in manufacturing, are used to produce very large quantities of product per year.
Discrete:

This is when specific items are produced like the wheels of a car.

Explain about ‘’programmable logic controllers’’, or PLCs. They are used to read a set of digital and analogue inputs, apply a set of logic statements, and generate a set of analogue and digital outputs. In controlling temperature, the room temperature would be an input to the PLC. The logical statements would compare the pre set value to the input temperature and decide whether more or less heating was necessary to keep the temperature constant. A PLC output would then either open or close a hot water valve depending on whether more or less hot water was needed. 
	This website gives a fairly detailed description:

http://en.wikipedia.org/wiki/Process_control
Textbook – Sargent and Brown pages 25–26

	2b
	Working practices
	Home working

Teleworker:
Information technology-based home working frequently, but not exclusively, falls into the category of “teleworking”. This is officially defined as “working at a distance from your employer, either at home, on the road, or at a locally-based centre. Teleworkers use computers, telephones and faxes to keep in contact with their employers or customers”.

Illustrate your explanation of home working with the implications for managers of offices and explain how the majority of these types of workers tend to be sales staff. 

Benefits to the teleworker include: working the hours one chooses; freedom to attend to other commitments; flexible hours to fit around family, holidays, illnesses, and so on.
Use the FSA website to show how they deal with issues such as: 

Circumstances in which home working may be considered.

Suitability of the employee/job for home working.

How contact with the office is to be maintained.

Impact on existing terms and conditions.

Equipment which will be provided by the FSA to the employee and how it must be cared for.

Technical Support available.

Insurance provided by FSA

Expenses not paid by FSA

Health and Safety responsibilities of the employee

Access to equipment must be provided by employee to the FSA

Data Protection rules to be followed by employee.

Training to be provided by the FSA

Duties and responsibilities - Managers’ responsibilities and individual’s responsibilities
A list of advantages and disadvantages can be based on those given on the ‘businesslink’ website.
	This website gives a good description of the implications of home working: 
www.fsa.gov.uk/pages/library/other_publications/staff/staff_handbook/patterns/homeworking/index.shtml
This website gives advantages and disadvantages of working from home.

www.businesslink.gov.uk/bdotg/action/detail?type=RESOURCES&itemId=1074447134
This website gives a breakdown of home/teleworking:
www.teach-ict.com/gcse_new/work_employment/teleworking/miniweb/index.htm
Textbook – Sargent and Brown pages 27–28

	
	
	Remote working

Examples of this type of working can be found in allowing sales staff to work from a ‘remote’ office.

Emphasise that home working is a subset of remote working. Remote working can also mean hiring out small premises for short periods of time remote from main office where groups of workers can operate.

The IT for charities website explains the alternative methods of connection for the remote worker to their headquarters. 

Remote Access software

RAS (Remote Access Services)

Wide Area Networks (WAN)

VPNs (Virtual Private Networks) 

"Thin Client" access: Citrix/Microsoft Terminal Services

Web/internet/intranet Access

The website also mentions the possibility of database synchronisation (as offered by software such as Microsoft Access). It also suggests issues to consider.

Mention how remote working would be beneficial for site workers. Refer to the section headed ‘Why use it’ on the Scottish businesswomen website.
	This website looks at all aspects of remote working:
www.knowab.co.uk/futureofwork.html
Here is a website concentrating on management issues:

www.management-issues.com/display_page.asp?section=research&id=1697
Here is an article published in the Guardian newspaper:

http://technology.guardian.co.uk/online/businesssolutions/story/0,12581,1491786,00.html
Here is an article specifically about remote working:

www.scottishbusinesswomen.com/ie/online/hintstipsdetails.asp?id=336
Textbook – Sargent and Brown page 28

	
	
	In order for workers to communicate with each other whether they are working in a fixed office, at home or at an alternative location they will need to use some or all of the following methods.
	

	
	
	Office based working

Virtually all workers with clerical or management responsibilities are involved at some point in being based in an office environment. They will usually be working at a desktop machine which is connected to a LAN and possibly a WAN. Office workers will need to have access to the same sort of equipment that remote workers do.
	Some of the uses and benefits of office based working are given towards the end of this article:

www.management-issues.com/2007/11/29/research/is-the-office-becoming-irrelevant.asp
Textbook – Sargent and Brown page 28

	
	
	Video conferencing

Using the website opposite discuss the following

Options for different parts of a Video Conferencing system 

Room layouts and their impact on conferences 

What video conferencing at different speeds actually looks like 

Tips on how to manage a conference, distribute materials, how to dress and act 

Checklists to help prepare for video conferencing 
	This website gives an excellent description of video conferencing in schools. There are links on the right hand side allowing the user to find out more detail:

www.wmnet.org.uk/wmnet/29.cfm?p=275,index&zz=20080708115738869
Textbook – Sargent and Brown pages 28–29, 148

	
	
	Phone conferencing

Wikipedia gives an overview of what a phone conference consists of. 

Teliphone’s website www.teliphone.co.uk/
shows how easy it is to set up a phone conference by asking you to type in your requirements (be careful about letting learners access the site). Explain what this involves i.e. somebody initiates the conference with the phone company. They have a PIN and give a separate PIN to the other participants who dial a number and then use the phone keypad to enter this PIN and are then able to hear the others speak and discussions can take place. 
Explain that a phone conference is not a web conference and is not a video conference.
Ask learners to list advantages and disadvantages of teleconferencing.
	http://en.wikipedia.org/wiki/Conference_call
Textbook – Sargent and Brown pages 28–29, 148

	
	
	Instant messaging

Give an overview of what instant messaging is as well as the benefits.
	An overview of instant messaging and its benefits are provided on this website:

http://en.wikipedia.org/wiki/Instant_Messaging
Textbook – Sargent and Brown pages 28–29, 148–149

	
	
	Faxing

Describe how a fax operates and what it is used for. Make use of the sites listed opposite but be careful not to go into too much detail.

Discuss the benefits and disadvantages of the traditional fax machine compared with the more modern electronic fax. Discuss the pros and cons of either when compared with emails.

Demonstrate, if possible how slow it is and the poor quality of the received copy.
	These websites show how a fax machine operates:
http://en.wikipedia.org/wiki/Fax
http://electronics.howstuffworks.com/fax-machine1.htm
This website discusses the benefits of electronic fax:
http://news.zdnet.co.uk/communications/0,39020336,39258995,00.htm
This website discusses the advantage of fax in that it is legally admissible as evidence:
http://news.bbc.co.uk/1/hi/magazine/3320515.stm
Textbook – Sargent and Brown pages 30 and 35

	2c
	Use of ICT in advertising
	Product advertising

Explain that this is merely the advertising of one product whether it is something as simple as a chocolate bar or a house the principles are the same.
Learners work in groups to list the different media which can be used in product advertising.

	This website gives a general view of advertising:

http://en.wikipedia.org/wiki/Advertising
This website gives a list of the different media which can be used in product advertising:

http://en.wikipedia.org/wiki/Advertisment#Types_of_advertising
Textbook – Sargent and Brown page 30

	
	
	Business advertising 

Explain the need for a business to become well known in order to make money. The business links site gives a good outline of how businesses can advertise themselves.
Ensure your learners understand that this is not the same as advertising a single product but is the advertising of a business or brand and all its products.
	This website is specific to the advertising of businesses:
www.businesslink.gov.uk/bdotg/action/layer?r.l2=1073858811&r.l1=1073861169&r.s=tl&topicId=1073902778
Textbook – Sargent and Brown pages 30–31

	
	
	Service advertising

Explain about the tertiary sector as outlined in this website.
Advertising services are much the same as advertising businesses but may require a different method of advertising such as flyers and posters.
	http://dictionary.sensagent.com/Tertiary_sector_of_the_economy/en-en/
This website also defines the service industry in terms of being the tertiary sector:

http://en.wikipedia.org/wiki/Service_industry
Textbook – Sargent and Brown page 31

	
	
	All aspects of the above types of advertising require the use of some or all of the following methods:
	

	
	
	Websites

Discuss with your learners the use of websites to advertise. These are becoming more and more popular as a method of advertising. 

Explain that it is claimed that internet technology can be used to focus marketing on the customer, while at the same time linking to other aspects of the company’s business. The text book explains this well. 

Explain the use of pop ups and pop unders. Demonstrate these to your learners.
	This website examines the use of internet advertising:

http://en.wikipedia.org/wiki/Web_advertising
This website explains about pop ups and pop unders:
http://en.wikipedia.org/wiki/Pop-up_ad
Textbook – Sargent and Brown pages 31–32

	
	
	Multimedia presentations 

Explain that advertising companies will help clients to produce multimedia presentations to advertise their business, services or products. 
	Be careful using this website with your learners as it is advertising-based:

www.answered-questions.com/
This website gives a definition of multimedia:

http://en.wikipedia.org/wiki/Multimedia
Textbook – Sargent and Brown page 32

	
	
	Flyers 

Explain that a flyer is a single page leaflet advertising a nightclub, event, service, or other activity. Flyers are typically used by individuals or small businesses and are a form of localised communication. 

Describe how desk top publishing software is used to produce them. Demonstrate how a flyer can be created in a matter of minutes using DTP. 
	Use this website as a resource:

http://en.wikipedia.org/wiki/Flyer_%28pamphlet%29
Textbook – Sargent and Brown page 32

	
	
	Posters

Explain that posters are much larger the flyers and range in size from A1 up to Billboard size. Most smaller posters are produced using presentation software as they can use page sizes much larger than word processors, for example.
	Use this website as a resource:

http://en.wikipedia.org/wiki/Poster
Textbook – Sargent and Brown page 32

	2d
	Use of ICT in teaching and learning
	Schools, Universities, Colleges make use of all or some of the following:

Computer-aided learning / computer-aided instruction (CAL/CAI)
Explain that there are different interpretations of CAL. For the purpose of this course we shall use the definition given on the website opposite. This means that we take it literally to mean that computers aid or assist the learning process but don’t take it over.
CAI is often referred to as the use of a computer to provide instructional information to a learner, to pose questions and to react to the learner’s response. Teach your learners about CAI which involves the computer taking over the whole learning process. First of all the computer assesses the learner’s ability with a pre-test. The materials are presented in a manner which makes it easy for the learner to navigate from page to page. It provides repetitive drills to improve the learners’ command of knowledge as well as providing game-based drills to increase learning enjoyment. It assesses learner progress with a test at the end of the lesson as well as recording learner scores and progress for later inspection. 
	This provides the preferred explanation but even then there appears to be initial confusion before arriving at a decision on page 3 – CAL – The hard truth of it:  

www.studynet1.herts.ac.uk/ptl/common/LTDU.nsf/Teaching+Documents/04739C2AEC9B471B8025729F00330361/$FILE/whatiscal.pdf
This defines computer-aided instruction:

http://wikieducator.org/Computer_Assisted_Instruction_(CAI)
Textbook – Sargent and Brown page 33

	
	
	Computer–aided learning / Computer-based learning (CAL/CBL)
Computer-aided learning can sometimes be referred to as computer-based learning (CBL). As the website explains: ‘This refers to the use of computers as a key component of the educational environment. While this can refer to the use of computers in a classroom, the term more broadly refers to a structured environment in which computers are used for teaching purposes.’ The concept is generally seen as being distinct from the use of computers in ways where learning is not considered to be an essential outcome – e.g. computer games and web browsing). The teacher has complete control over the use of computers unlike CAI. 
	A useful reference is provided on: 

http://en.wikipedia.org/wiki/Computer_Based_Learning#Computer-based_learning
Textbook – Sargent and Brown page 33



	
	
	Record keeping
Demonstrate how test scores, exam marks and attendance records of learners can be kept in simple spreadsheet format. 

As well as Schools, Universities and Colleges,  Examination boards also make use of: 
Computer-aided assessment (CAA)
This is considered to be the use of computers to test learners and to assess their progress. This can either be in a summative manner or in a formative manner. Summative assessment is the assessment of a learner and giving them a mark or grade. 
Formative testing tests the ability of learners but tells them what they have learned and what weaknesses they have and it also suggests ways in which they could improve. Any grade or mark resulting from this form of assessment tends not to be as important as the formative judgments. 
Demonstrate this by giving your learners a short test of 10 questions. Mark half of the learners summatively (i.e. award a mark out of 10). Mark the other half formatively (i.e. point out which questions that they answered incorrectly and suggest actions they could take to improve). Give them back to the learners and open up a discussion as to which form of assessment they would prefer to receive.
	Textbook – Sargent and Brown page 34

This gives some guidance on aspects of CAA:

www.ict4lt.org/en/en_mod4-1.htm
This website explains what factors to consider designing tests:

www.elearn.malts.ed.ac.uk/services/CAA/index.phtml
Textbook – Sargent and Brown page 34

	2e
	Use of ICT in publishing
	The printing of books, magazines and newspapers use some or all of the following:
	

	
	
	Computerised plate making

Use the website opposite. The page headed ‘Step one pre-press production’ explains in detail how plates are produced using the new computer technology. 
	http://people.howstuffworks.com/offset-printing.htm
Textbook – Sargent and Brown page 35

	
	
	Computerised typesetting

Explain how this technique has been completely taken over by computers. The website opposite covers the history of printing from the use of compositors to produce typeset up to the modern day where desktop publishing (DTP) has replaced the need for compositors, particularly with the advent of so many different computer produced fonts. 
	http://en.wikipedia.org/wiki/Typesetting
Textbook – Sargent and Brown page 34

	
	
	Facsimile transmission

Explain how the improvements made in the technology of facsimile transmission means that it is still used to transfer a newspaper from one site to another for printing. Use the site named opposite to illustrate this. The section headed ‘Facsimile/Satellite’ is particularly interesting. 
	This website describes how a newspaper is published using satellite technology and facsimile transmission: 

www.usatoday.com/marketing/media_kit/pressroom/press_kit_usat_how_newspaper_produced.html
Textbook – Sargent and Brown page 35

	2f
	Use of ICT in Time management
	Make it easy for learners to understand the basic principles of time management. Introduce them to time management and how they can practise it. The website opposite is a good example of how to look at carrying out a time audit.
	www.d.umn.edu/student/loon/acad/strat/time_audit.html
Textbook – Sargent and Brown pages 35 and 36

	
	
	Managers of offices require help with the following:

Organising meeting times

Explain how software can be used to keep a record of appointments. 

Arranging workload

This is done by using task usage reports which give a breakdown of the time required or spent on individual tasks. By allocating times for tasks realistically it is possible to ensure members of a team have equitable workloads. 

Research and development projects

Business software helps to support these projects with calendars, time scales and Gantt charts etc. 
	Textbook – Sargent and Brown pages 36 and 37

	
	
	Construction project management

Construction project management is not just specific to the construction of buildings. This method of project management is now applied to different types of project. It involves a critical path method of scheduling which is defined succinctly on the website opposite. 
The software mentioned on the website all contribute to the management of such projects by identifying project progress and providing daily and weekly planning often by the use of Gantt and PERT charts. It is a branch of time management but does not necessarily involve the features described above. 
	This website explains about the Critical Path method:

http://en.wikipedia.org/wiki/Critical_Path_Method_of_Scheduling
Textbook – Sargent and Brown page 37

	2g
	Data management
	Sequential file systems

Sequential access means that data is accessed in a predetermined, ordered sequence. Sequential access is sometimes the only way of accessing the data, for example if it is on a tape. It may also be the access method we desire to use since the application requires processing a sequence of data elements in order. 
In data structures, a data structure is said to have sequential access if one can only visit the values it contains in one particular order. 
Batch processing requires the use of sequential access, an example being a payroll system where every worker has to be paid. 
Make sure your learners understand the difference between batch processing and batch process control.
	Textbook – Sargent and Brown pages 37–39

	
	
	Indexed sequential and random access files

In an Indexed Sequential Access Method system (ISAM), data is organised into records which are composed of fixed length fields. Records are stored sequentially, originally designed to speed up access on a tape system. A separate table is kept of the indexes which are pointers into the tables. This allows individual records to be retrieved without having to search the entire set of data. The key feature of ISAM is that the index tables are small and can be searched quickly. This allows the database to access only the records it needs. Additionally modifications to the data do not require changes to other data, only the table and indexes in question. 
If possible demonstrate the difference between the speeds using a tape deck.

Random access is the ability to access any element of a group in the same length of time regardless of where the element is within the group. Demonstrate this by showing icons on the desktop and explaining that each would be in a different part of a disc but take the same time to access (but not necessarily to load!!) The opposite is sequential access, where a remote element takes longer time to access. Make sure your learners understand what sequential access is, i.e. records which are accessed one after the other in turn. In data structures, random access suggests the ability to access any entry in a list of numbers in identical time. Very few data structures can guarantee this, other than arrays. Random access is critical to many functions such as fast sorting and binary searches. 
The use of this type of file system can be found in hybrid systems i.e. batch and interrogational processing combined. This is particularly useful when, say, payroll and human resource records are combined. 
	A website describing indexed sequential access in detail: http://en.wikipedia.org/wiki/Indexed_Sequential_Access_Method
A definition of random access is given here: http://en.wikipedia.org/wiki/Random_access
Textbook – Sargent and Brown page 39

	
	
	Relational database systems

A relational database is a database which consists of two or more linked tables of data. The link is through a key field. Strictly speaking, the term refers to a specific collection of data but it is normally used together with the software which manages that collection of data. That software is more correctly called a relational database management.

Explain to your learners that they will do more (or may already have done more) on relational databases in their practical work.
	A description of relational databases is given here: http://en.wikipedia.org/wiki/Relational_databases
Textbook – Sargent and Brown page 40

	2h
	Use of data management 
	Hierarchical database management systems
In hierarchical database management systems, data is organised into a tree-like structure in such a way that it cannot have too many relationships. The structure allows information to be repeated using parent/child relationships. 

An example would be: an organisation has records of employees in a table called Employees. 

In the table there would be fields such as 

· first name 

· last name 

· job name 

· wage 

The company also has data about the employee’s children in a separate table called ‘Children’ with fields such as: 

· first name 

· last name

· DOB 
The Employee table represents a parent segment and the Children table represents a Child segment. These two segments form a hierarchy where an employee may have many children but each child may only have one parent. 
Hierarchical structures were widely used in the first mainframe database management systems. However, owing to their restrictions, they often cannot be used to relate structures that exist in the real world. 
	A definition of this type of database management system is given here: http://en.wikipedia.org/wiki/Hierarchical_database_management_system
Textbook – Sargent and Brown page 39

	
	
	Hierarchical relationships between different types of data can make it very easy to answer some questions, but very difficult to answer others. If a one-to-many relationship is violated (e.g., a patient can have more than one doctor) then the hierarchy becomes a network. 
While the hierarchical model is rare in modern databases, it is common in many other means of storing information, ranging from file systems to the Windows registry to XML documents. 

It is used in systems such as On Line Analytical Processing which specialise in business reporting such as sales marketing, management reporting, business performance management (BPM) and also budgeting and forecasting. 

Network database management systems (DBMS)
One type of network DBMS is a distributed database. A distributed database is a database that is under the control of a central database management system (DBMS) in which storage devices are not all attached to a common CPU. It may be stored in multiple computers located in the same physical location, or may be dispersed over a network of interconnected computers. 
Collections of data (e.g. in a database) can be distributed across multiple physical locations. A distributed database is distributed into separate partitions/fragments. Each partition/fragment of a distributed database may be duplicated. 
The other type of network database is one which is held centrally but can be accessed simultaneously by many users remotely using a Wide Area Network (WAN) or locally as part of a Local Area Network (LAN). 
Good examples are large organisations spread over wide geographical area such as police officers using the PNC (Police National Computer in the UK) and the DVLA (Driver and Vehicle Licensing Authority) which can also be accessed by police officers remotely. The website opposite describes the PNC. 
	Textbook – Sargent and Brown page 39

This article describes distributed databases which can be another name for network database management systems:

http://en.wikipedia.org/wiki/Distributed_database
This website explains about the Police National Computer:

http://en.wikipedia.org/wiki/Police_National_Computer

	2i
	Payroll applications
	Producing payslip/ pay stubs/pay advice/paycheck stub
Pay stub, paystub, payslip, pay advice, or sometimes paycheck stub are different names used to describe a document an employee receives either as notice that the direct deposit transaction has gone through, or is attached to their paycheck. 

Explain how payslips include information such as gross income, taxes, deductions as retirement plan or pension contributions, insurances, garnishments or charitable contributions taken out of the gross amount to arrive at the final net amount of the pay, also including the year to date totals in some circumstances employee details including name and address previous employment tax etc. 
Show learners a payslip template.

Standard payslip details include ‘pay so far this year’, holiday pay, pension and loan schemes. They may also usually include Full Statutory Sick Pay and Statutory Maternity Pay details. 

Most payroll software allows the payslip calculations to be re-run before final run to allow for late adjustments. 
Payments to employees are automatically generated using Bankers' Automated Clearing Services (BACS)  as well as other payments e.g. tax which are automatically made. 

All this is usually done on a monthly basis using batch processing. 
A transaction file is created at the end of the month containing details such as worker’s number, hours worked etc. and this is used with the master file. The master file is updated and payslips produced and financial reports are generated. 
The master file contains data which doesn’t change such as name of worker, worker’s number, department, rate of pay etc. It also contains data which is updated every pay run such as wages so far this year, tax deductions so far etc. Explain the difference to your learners.
	A guide to what constitutes payroll is given on this website:

http://en.wikipedia.org/wiki/Payroll
A template of a pay slip:

www.fairwork.gov.au/resources/templates/pages/pay-slips-and-record-keeping.aspx
http://en.wikipedia.org/wiki/BACS

	
	
	Financial reports
Try to find examples of these types of report. Most payroll software has a report generator facility. This provides detailed payroll listings and exception reporting. 
Reports can be produced showing hours worked and other cost information by department or individual. 
Reports can be created covering a range of topics including the analysis of the turnover of employees together with detailed absence reports. 
	Textbook – Sargent and Brown pages 40–41

	2j
	Technical and customer support
	Utility companies

Electricity, gas and water companies operate help centres which offer customer support. These are usually call centres which have operators ready to deal with customer enquiries regarding breaks in the service and also problems with paying bills. 
	A description of what technical support consists of is given here: http://en.wikipedia.org/wiki/Customer_support
This is a website for the Mid Kent Water company in the UK illustrating the type of customer support available. Look at the Get Live support option:

https://support.uk2.net/

	
	
	Mail order catalogue firms 

Most of these operate telephone call centres. A call centre consists of several telephone operators each sat at a work station. This consists of a computer, a telephone set/headset connected to a telecom switch. It can be operated on its own or can be networked to additional centres using a computer network sometimes consisting of mainframes, microcomputers and LANs. Computer telephony integration (CTI) is being used more and more to combine the data and voice input to the system. 
Different types of CTI are first party and third party control.

Give a definition of each.

Customer support for computer hardware and software 
Give a demonstration or ask learners to use online help. Online help is provided by most hardware and software manufacturers. In addition help lines are provided. The online help asks customers to click on links which narrow down their problem and hopefully provide a solution. 

For a class activity ask your learners to load the cymru1 website and come up with an imaginary problem and see how successful the system is at solving the problem. 
	The difference between first and third party control are given here:
www.premiercallcentre.co.uk/pages/call-centre-outsourcing/call-centre-technology/computer-telephone-integration-cti.php
This website gives a definition of online help:

http://en.wikipedia.org/wiki/Online_Help
This website is an example of online help: 

www.cymru1.net/help/connecthelp.php 


Unit 3: Impact of ICT on society – Part 1
Recommended prior knowledge

Learners will require knowledge of Unit 1 in particular but elements of Unit 2 also.

Context
This unit is the third in the syllabus and is continued in Unit 5 with Part 2. 
Outline 

This unit covers the first part of the Impact of ICT on society, concentrating on the use of online services.


	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	3a  
	Online services
	Online shopping

This is the purchasing of products or services over the internet. An online shop, internet shop, web shop or online store can be used for the process.  Online shopping is popular mainly because of its speed and ease of use. Where the purchase involves obtaining goods from another country issues can be changing exchange rates for foreign currencies, local and international laws and delivery methods.
Demonstrate the use of this by setting up a ‘dummy’ account. Show how to register with the system.
	Definition of online shopping provided here:

http://en.wikipedia.org/wiki/Online_Shop
Textbook – Sargent and Brown pages 46–49 

	
	
	Purchasing goods

Demonstrate the following activities using an appropriate website such as Amazon:

· Price comparison – being able to use the power of the internet to seek out the lowest prices for items or services.

· Steps when buying online – browsing product categories, putting items into a virtual shopping cart. Going to the checkout, confirm the order and logging out 

· Means of payment – there are several methods that online shoppers commonly use.

Explain about security issues – how user and payment data are encrypted and how privacy of personal information remains a big issue. 
	Details of how purchasing is carried out is given on this website: 

http://en.wikipedia.org/wiki/Online_Shop
Textbook Sargent and Brown pages 47–48

	
	
	Selling goods

Because there are ethical problems with allowing learners to set up accounts you are better off demonstrating this topic by setting up a dummy account of your own (having first set up a dummy email account). You can then show learners how systems work.
You could use the websites opposite for learners to make notes from.
	How businesses can sell goods is described here:

http://en.wikipedia.org/wiki/Online_Shop
How individuals can sell goods is given here:

http://en.wikipedia.org/wiki/Online_auction
Textbook – Sargent and Brown pages 48–49

	
	
	Online transaction services

These are now available in many ways. In the UK people can pay their car tax, their council tax, parking fines and many more. Use the website opposite to demonstrate these.

Many banking services are now available such as PayPal which allow you to pay for services. Opposite is an excellent breakdown of the PayPal service but teachers should be aware that this is only one example of many of this type of business and should teach their learners that. PayPal is a brand name and as such should not be given in an exam answer by learners, The general services which are available from this company and many others like it must be studied, however.

	This website gives examples of the online transactions which can be carried out with local councils in the UK:

www.direct.gov.uk/Homepage/fs/en
This website describes the workings of PayPal in great detail:

http://en.wikipedia.org/wiki/Paypal
Textbook – Sargent and Brown pages 45–46

	
	
	Online banking – opening and maintaining bank accounts

Demonstrate by using any multinational bank. Their websites usually have an animated demonstration of how the system works.
Many customers are using on line banking because of the convenience of banking at any time and the reduced amount of time and fuel costs incurred when traveling to and from the bank. Security and fraud are issues which should be considered in some detail by learners.
	This website gives a brief description of online banking:

http://en.wikipedia.org/wiki/Online_banking
This website gives a list of just some advantages and disadvantages:

www.ehow.co.uk/info_8417714_advantages-disadvantages-ebanking.html
Textbook – Sargent and Brown pages 49–51

	3b
	The effects of the use of online services on employment
	General staff – unemployment
Explain how unemployment has occurred as many jobs involving car workers have been replaced by robots. Many clerical duties involved with applications such as payroll are now performed by computers. Car park attendants have been replaced by microprocessor operated machines. Many shop workers and bank workers have lost their jobs because of online services.
	This website contains numerous pages on this:

www.teach-ict.com/gcse/theory/work_and_employment/miniweb/index.htm
Jobs that have been lost are described here:

www.teach-ict.com/gcse/theory/work_and_employment/miniweb/pg8.htm
Textbook – Sargent and Brown pages 51–52

	
	
	Technical staff employment opportunities

Class discussion – how the use of ICT obviously has made more jobs available for technically qualified people such as computer programmers, systems analysts, computer technicians and people who can perform robot maintenance.

In addition, call centres have created fresh opportunities particularly for women in the developed countries and for men and women in developing countries.
Ask your learners to list any other jobs that have been created.
	Jobs that have been created or changed are given here:

www.teach-ict.com/gcse/theory/work_and_employment/miniweb/pg11.htm
Textbook – Sargent and Brown page 52

	3c
	The effects of the use of online services leading to extra leisure time
	Staff may work for shorter periods

Many people think that the increased use of ICT has caused a reduction in the number of hours employees are required to work. The article opposite gives an objective slant on the argument. There is an argument that the increased use of technology is causing people to take work home and thereby work longer hours.
Learners should discuss and list reasons why they think that working from home should cause longer working hours. Learners research the topic or use the articles listed in the learning resources column and present their findings in class. 
	This report comments on whether the increased use of ICT actually does lead to shorter hours and more leisure time:

http://news.bbc.co.uk/1/hi/uk/4658956.stm
Textbook – Sargent and Brown pages 52–53
This website provides a very detailed discussion document:
www.businesslink.gov.uk/
Textbook – Sargent and Brown pages 53–55

	3d
	The effects of the use of online services on working patterns
	
	

	
	
	Job-sharing

Explain carefully that job sharing is where two people share the responsibilities of a job that would normally be done by one person. Each person is employed on a part-time basis but together they cover a full-time post. All the work that would previously have been done by one person full time is now done by two workers. 
	This website provides all the features, advantages and disadvantages of job-sharing:

www.businesslink.gov.uk/bdotg/action/detail?itemId=1074412004&type=RESOURCES
Textbook – Sargent and Brown page 53

	
	
	Part-time working

Explain that this is when people only work a limited number of hours. The advent of online services has meant that fewer jobs are available but workers can now work fewer hours. 
	This website provides all the features, advantages and disadvantages of part-time working:

www.businesslink.gov.uk/
Textbook – Sargent and Brown pages 53–54

	
	
	Flexible working hours

Explain that this is the working of an individual when it suits them. The employer decides on the opening hours of the business, say from 8am until 6pm and each worker may be required to work seven hours but can choose when the seven hours will occur as long as the ten hours that the business is open are covered between the workers.
	This list explains the options including flexitime which we understand as flexible working:

www.businesslink.gov.uk/bdotg/action/detail?itemId=1073791178&type=RESOURCES
Textbook – Sargent and Brown page 54

	
	
	Working from home

With the introduction of online working many jobs can now be undertaken from home. 

Discuss with your learners the benefits for employers:

· cost savings
· increased productivity
· improved motivation
· skills retention
· organisation flexibility
· flexible staffing
· improved customer service.
Discuss with your learners the benefits for workers:

· reduced travel time and costs
· improved work opportunities
· less disruption to family life
· better balance of work and family life
· participation in the local community
· flexible hours.
Learners work in pairs to discuss the social and economic benefits:

· reduced traffic congestion, there is reduced travel overall and consequent pollution is reduced
· wider employment/work opportunities
· access to work for people with specific difficulties, etc.
.

Learners to research and discuss drawbacks:

· home based telework is inappropriate for some people
· many homes are not well equipped for some kinds of telework
· some companies have management systems and cultures that are not in tune with the possible effects of many workers working from home
· not all workers left in the office can accept the responsibility which goes with that. Without a manager watching over them they are likely to become less productive. There can be an advantage to the kind of team spirit and internal motivation that can best be generated by leaders and managers sitting in with the teams and "leading from the front".  
Classroom discussion about the drawbacks of having managers work from home e.g. the inability  of managers to effectively monitor the progress of the work/workers, The inability of senior managers to monitor the managers etc. Learners may produce posters or leaflets outlining the main issues (advantages/disadvantages) of working from home.
	This website covers all the aspects of teleworking:

www.eto.org.uk/faq/faq03.htm
Textbook – Sargent and Brown pages 54–55

	
	
	Compressed hours

Compressed hours working involves employees working the same number of hours but over a shorter number of days. It usually involves working four or four and a half days in a week, or nine days out of ten in a fortnight. Tell your learners it is equivalent to doing two evenings homework in one night.
Learners could be asked to write an essay titled ‘ Is it worth it just to have the following evening off? Discuss’. Encourage the use of essay planning using spider maps (http://en.wikipedia.org/wiki/Spider_map or work in groups and present their findings to the class. Roleplay a situation where an employee has applied to work compressed hours – use weblink doc (in learning resources column) as a starting point.
	This website helps to define compressed hours:

www.britishcouncil.org/new/PageFiles/6120/Compressed%20Hours.pdf
Textbook – Sargent and Brown page 55

	
	
	Ability to move from branch to branch

With many companies having centralised computer systems, it is not as important which office workers operate from. They will still be able to access their work. This means that sometimes companies will expect the workers to work from a branch or branches which may not be convenient to the worker. Unfortunately workers must be able to adapt and have the ability to move from branch to branch.
	

	3e
	The effects of the use of online services on ssecurity of, privacy of and access to personal/ confidential information/ data
	Need to protect confidentiality of data

Confidentiality is ensuring that information is accessible only to those authorised to have access and is one of the fundamentals of information security. Confidentiality is maintained in most online systems by the techniques of modern cryptography (encryption). Discuss with your learners what the effects of distributing unencrypted data would be.

You also need to demonstrate, if possible the use of one-time passwords (TAN) and twin/two-factor authentication (2FA).
	This website covers the need for data security in online shopping:
http://en.wikipedia.org/wiki/Online_Shop#Security_issues
This website covers the security required in online banking:

http://en.wikipedia.org/wiki/Online_banking#Security
Textbook – Sargent and Brown pages 55–56

	
	
	Data protection legislation

Explain that data protection acts exist in most countries. These set down rules for keeping data private as well as confidential. Use the website opposite to look at the UK’s Act of Parliament. Ask your learners to investigate other countries’ data protection laws. Ask them to draw up a table comparing them to the UK.
	This website provides information about the UK Data Protection Act:

http://en.wikipedia.org/wiki/Data_protection_act
Textbook – Sargent and Brown page 56–57

	
	
	Social and ethical implications of access to personal information

Duty of confidence – everyone working for or with an organisation that records, handles, stores or otherwise comes across information has a personal common law duty of confidence to clients and to his or her employer. Explain that companies usually expect workers to sign an agreement to this effect. Explain that organisations are strongly advised to include a duty of confidence requirement in employment contracts. Clients who feel that confidence has been breached should be able to use complaints procedures against the organisation.

Responsibility for passing on information – explain that organisations are accountable for their decisions to pass on information. Only the minimum identifiable information should be used. 

Examples are:
1. Anonymised information

Demonstrate what this is. Produce a small database of fictitious data and show how it can be anonymised i.e. where anonymised information would be sufficient for a particular purpose, identifiable information should be omitted wherever possible. 

2. Aggregated information

Using the same database demonstrate how information can be aggregated. However, if the amount of data is small individuals could still be identified. Demonstrate this by using your database. 

	This website gives an example of how a large organisation such as the UK NHS deals with confidentiality:
www.merseycare.nhs.uk/Library/Who_we_are/
Textbook – Sargent and Brown page 57

	
	
	Need for security
Security measures – under the Data Protection Act security measures must be in place within an organisation to protect computerised information. 

Go through all the methods mentioned in the websites opposite. Ask your learners to look at the website and make notes. Ask them to make an accurate definition of fraud and discuss in pairs – feedback to whole class.
	Security methods used in online banking are discussed here:

http://en.wikipedia.org/wiki/Online_banking#Security
Fraud is discussed here:

http://en.wikipedia.org/wiki/Online_banking#Fraud
Security methods used in online shopping are discussed here:

http://en.wikipedia.org/wiki/Online_Shop#Security_issues
Textbook – Sargent and Brown page 58

	3f
	The effects of the use of online services on health and safety
	Increase in repetitive strain injury (RSI)
It is felt that the increased use of online services may have an effect on the degree of RSI which computer users will experience. This is more likely to be the case with the telephone operators at call centres than with other users.
Discuss this with your learners and allow them opportunities to volunteer issues. Explain that call centre operators don’t hold a phone in their hand all day. This means they are unlikely to get cubital tunnel syndrome.
	Here is a definitive list of RSI ailments:

http://en.wikipedia.org/wiki/Repetitive_strain_injury
Textbook – Sargent and Brown pages 58–59

	
	
	Vision and posture problems

Ask your learners to suggest how these occur.

Upper back and neck problems are often caused by bad positioning of a computer screen, or bad lighting. Typical symptoms include neck pain, shoulder pain, weakness of the arm and hand muscles and headaches.
Postural low back pain is caused by prolonged sitting or standing.
Visual problems such as eye irritation and eye strain are amongst the most frequently reported complaints by computer users caused by glare from the screen, poor positioning of the screen, improper workspace lighting, and poor quality copy material. 
	This website mentions both posture problems and vision problems:

http://en.wikipedia.org/wiki/Computer-induced_medical_problems
Textbook – Sargent and Brown page 58

	
	
	Need for increased safety measures against electrocution, fire etc. 

Safety measures need to be taken at online centres. Safety measures should include methods of protection against electrocution – don’t overload sockets, automatic fuse trips etc. The presence of CO2 fire extinguishers etc.
Ask your learners to produce posters for putting on the wall listing the dos and don’ts when using a computer.
	This website lists potential health and safety problems with online centres and general computer use:

www.ehow.co.uk/facts_7578051_safety-issues-equipment.html
www.hse.gov.uk/risk/casestudies/pdf/callcentre.pdf
www.klbict.co.uk/gcse/theory/5_1/5_1_6_safety.htm
Textbook – Sargent and Brown pages 59–60


Unit 4: Systems life cycle 

Recommended prior knowledge

Learners will require knowledge of the systems analysis stages analysis, design, testing, implementation and evaluation.

Context
This unit is the fourth in the syllabus and completes the knowledge required for AS level.

Outline 

This unit covers the elements of the systems analysis and design cycle.


	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	
	
	
	This website gives an overview of the process of systems analysis and design:

www.icm.ac.uk/documents/course-materials/Computing/systems-analysis.pdf
Textbook – Sargent and Brown chapter 4

	4a  
	Analysis
	Explain that there are four different methods of researching a situation.

Perhaps have a number of tests that have been done by your learners over the last four/five weeks. It might simply be a number of pieces of paper (cover sheets) which have question numbers and the marks awarded for each question. 
A group of learners could simply transfer the marks for each question to a notebook (paper based) and add up the totals for each learner. This could be divided up so that some learners would record the marks and others would total up the marks and calculate a percentage. Ask a pair of other learners to perform one of the methods of research.   
	This is a PowerPoint presentation which contains slides about all aspects of the Analysis phase from slide 13 onwards (previous slides are not relevant to the course requirements): www.auburn.edu/~fordfn1/wh7cls06.ppt
Textbook – Sargent and Brown pages 62–64

	
	
	Observation

The point of observation is to see who does what in an organisation and what information they do it with. By simply watching people working it is also fairly straightforward to watch how data flow around a system. Observers have to be careful of the Hawthorne effect. This is where workers modify their behaviour because they know they are being watched. The aim of observation is to find out what actually happens, not what the workers think observers expect to see.
Set up your activity so that a pair of learners record data whilst observing the group record marks and calculate totals and percentages. 
	Slides 20–21 explain the need for observation:

www.auburn.edu/~fordfn1/wh7cls06.ppt
Textbook – Sargent and Brown page 64

	
	
	Examination of documents

All documents which are used within a system need to be examined. These will be eventually duplicated or replaced with alternative versions or even discarded in the new system. The types of document which need to be examined are:
Data capture forms, system documentation, business reports, invoices, bills, letters etc.
Ask a pair of learners to look at the test papers and the notebook containing the record of individual test marks and calculated totals and percentages. They will need to record what these documents look like and what information they contain. 
	Documents which need to be examined/ reviewed are listed on slides 16–18:

www.auburn.edu/~fordfn1/wh7cls06.ppt
Textbook – Sargent and Brown pages 62–63

	
	
	Questionnaires

The use of questionnaires is a very popular method of fact finding. A great deal of time is spent on preparing questionnaires in order that the right type of question is asked in order that the most relevant information is gathered.

Another pair of learners can devise a questionnaire (keep it brief!) asking the group what documents they deal with and also what results they produce. In addition get them to ask questions about what sort of computer system the group would need to make the job easier.
	Factors to bear in mind when creating a questionnaire are given on slides 22–25:
www.auburn.edu/~fordfn1/wh7cls06.ppt
Textbook – Sargent and Brown page 63

	
	
	Interviews

This method is used in some form in gathering information in every situation. A great deal of time and energy is spent on producing the most appropriate ‘script’ or lists of questions. An interview can take more time to organise and it is extremely difficult to repeat so it is vital that the questions asked are the right ones. Opposite is a link to a comprehensive guide to interviewing. It introduces the need to: Determine the people to interview, establish objectives for the interview, prepare for the interview, conduct the interview, document the interview, evaluate the interview and what causes unsuccessful interviews.
Ask another pair of learners to produce an interview ‘script’. Allow them time to interview some of the group. They need to find out what data goes into and out of the system and what processing takes place. They also need ask questions about what sort of computer system the group would need to make the job easier.
	Slides 26–34:

www.auburn.edu/~fordfn1/wh7cls06.ppt
Textbook – Sargent and Brown pages 63–64

	
	
	Establishing the inputs, outputs and processing in the existing system

After all the fact finding methods have been completed and the results are collated the next stage is to use these to define all the inputs, outputs and processing which are employed in the existing system. Ask your learners to do this using the results of their research.

	These are factors worth considering:

http://en.wikibooks.org/wiki/Systems_Theory/Inputs-Outputs#Systems_Defined
Textbook – Sargent and Brown pages 64–65

	
	
	Identify the sources and volume of input data and collection methods
By examining all the documents, this will enable the systems analyst to identify the documents which are currently being used to input data to the existing system. Observation will enable the systems analyst to determine the frequency of the addition and/or deletion of records. Identify manual and computer procedures necessary to achieve the current output.
Ask your learners who examined the documents to tell the group their findings.
Ask your learners who observed the process to do the same.
	

	
	
	Recording information about the current system

It follows that there is a need for recording the facts since keeping accurate records is essential. The basic rule is ‘write it down’. Here follows some guidelines for good documentation. The first is that information must be recorded as soon as possible. The simplest recording method should be used and the work must be understandable. 
Documentation material must be organised.

The best way of doing this is to use data flow diagrams (DFD) (both Level 0 DFD – context diagram and Level 1 DFD – current system), system flowcharts.
Your learners should create a data flow diagram to show their findings. This should have occurred as they did the research but it is not too late to do it now, particularly as you need to explain about DFDs and how they are created and used.

	This gives a simple example of different levels of DFD. Only Context diagrams, level 0 and level 1 need to be studied:

www.uccs.edu/~ahickey/courses/is470/Ch08b_NoFig.ppt#264,3,Data%20Flow%20Diagram%20Set
Textbook – Sargent and Brown pages 65–66

	
	
	Identifying problems with the current system

Observations, examination of documents, questionnaires, interviews all contribute to the creation of DFDs which will help the systems analyst to identify current problems.

Ask your learners to identify any problems with the current system.
	These have to be noted in the management report. Shown here from slide 26 onwards:

www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#308,26,Report%20to%20Management
Textbook – Sargent and Brown page 66

	
	
	Identifying suitable hardware and software for a new system

Analysing required outputs, storage and processing requirements using the DFDs will allow the Systems Analyst to make generalised recommendations for the software and hardware.
Your learners should be able to identify the need for types of software and hardware needed – tell them not to be specific. They do not need to say what type of printer (that will be done at the design stage) just that a printer will be needed. Ask them to list the hardware and software they think will be needed.
	Slide 25 introduces this:

www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#307,25,System%20Requirements
Textbook – Sargent and Brown page 66

	
	
	Identifying the user and information requirements

Collating the interview transcripts, questionnaires and documents will enable the systems analyst to identify what the user requires and what information the system will require.
	These are included in the management report. Shown here from slide 26 onwards:

www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#308,26,Report%20to%20Management
Textbook – Sargent and Brown page 66

	4b
	Design
	Specifying the required hardware and software 

Volume of data will determine the choice of output devices. 

The order that data will be output will affect choice of storage devices.
Now it is time to be specific – what type of software and hardware will be needed?
	Slide 27 introduces the design phase:

www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#271,27,Phase%203:%20Design
Textbook – Sargent and Brown pages 67–71
Slides 28–30 suggest how to consider the hardware and software specification:

www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#280,28,Build%20or%20Buy?
www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#281,30,Acquire%20Hardware/Software
Textbook – Sargent and Brown pages 70–71

	
	
	Designing data collection forms, screen layouts

These will depend on the user requirements as well as output required from system and file structures.
Explain how to use the research data to determine what the data collection forms and screen layouts will look like – they will need to jump to the section on designing file structures to help them. Without knowing the fields, field types and lengths they will not be able to design the forms and layouts.
	Slide 31 suggests how these could be considered:
www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#310,31,Input%20Output
Textbook – Sargent and Brown page 67

	
	
	Designing report layouts and screen displays 

The content and presentation of reports, layouts and screen displays will depend on the requirements of the users 
Learners may have to go back and make sure they have all the information they need from the users to design these.
	www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#310,31,Input%20Output
Textbook – Sargent and Brown pages 67–68

	
	
	Designing validation routines 

The form of input and file structures will determine these. Although not many resources on systems analysis mention the need to design these they are very important.

The learners will need to identify the field type and length in order to do this.
	

	
	
	Designing the required data/file structures and programming specifications
The data structures and programming will depend on the types of processing and input and output structures.

Ask your learners to produce a file structure to match the data they are going to use.
	Slides 33–34 show some factors to consider:

www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#312,33,Files%20and%20Databases
Textbook – Sargent and Brown pages 69–70

	4c
	Development and testing
	Creating data structures, program modules

Having completed the design stage the need is for the actual data and file structures and any program modules to be created. Ask your learners to actually create these for the simple system described above. Explain that they are not expected to create program modules themselves but in real life this would happen.
	Slide 37 suggests how to initiate the programming phase:

www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#314,37,Programming
Textbook – Sargent and Brown pages 71–72

	
	
	Testing strategies

Explain to your learners that they can do this using their simple system.
Each module will need to be tested with different types of test data.
Types of test data to be used are:

Testing each module with normal data – data which is acceptable and will not generate error messages.

Ask your learners to do this.

Testing each module with live data – data which is already being used in the existing system.

Ask your learners to use data they had already used i.e. the test scores and calculations.

Testing each module with abnormal data – data which is outside acceptable ranges or is of the wrong data type.

Again your learners can do this.

Testing each module with extreme data – data which is at the extreme boundaries of a range.

Again your learners can do this.

The system will also need to be tested as a whole. In this simple system the whole system is no more than a single module in real life so you will need to explain how the system could be expanded and how the whole thing would need testing. Explain how other modules might involve the use of mock exam results and calculating grades, the use of attendance records for each learner etc.
	Slide 38 suggests how testing should be organised:

www.mc.maricopa.edu/dept/d07/cis105faculty/PPT_CIS105/chap14.ppt#315,38,Testing
Textbook – Sargent and Brown pages 72–73

	
	
	Improvements that could be needed as a result of testing

Prior to the implementation any improvements which might be needed are made to the system in the light of the testing of the system. These could be amended data structures or even amended program modules. It could also be amending validation rules. If a range check did not work properly it might be because the range values were not set properly.
Explain how the validation rule for a test out of 50 would be 0<=x<=50 but if the = sign is omitted 50 and 0 (which are acceptable data) would be rejected. The learners would need to ensure that the = sign had been included.
	Textbook – Sargent and Brown page 73

	4d
	Implementation 
	Identify the different methods of system implementation 

As well as making sure your learners understand the following definitions, make sure that they understand the advantages and disadvantages of each method.
	Methods are mentioned here but the   website  uses the word adoption instead of implementation:

www.learnsad.com/SDLCImplementation.html
www.allsaints.york.sch.uk/depts/ICT/docs_ict/ICT%20KS5/Theory/Module4/Ch38%20-%20Systems%20Life%20Cycle.ppt
www.klbict.co.uk/gcse/theory/5_3/5_3_3_implementation.htm
Textbook – Sargent and Brown pages 73–74

	
	
	Parallel running

The existing system and the new system are run together until there are no mistakes with the new one.
	Features are described here together with advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_3/5_3_3_implementation.htm
Although much of this website ’s section on systems analysis is not relevant or uses different terminology, the section on implementation (or installation as they call it) is quite good:

www.teach-ict.com/as_a2_ict_new/ocr/A2_G063/331_systems_cycle/slc_stages/miniweb/pg17.htm
Textbook – Sargent and Brown page 73

	
	
	Direct changeover

The existing system is replaced by the new one without any ‘running in’ period.
	Features are described here together with advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_3/5_3_3_implementation.htm
www.teach-ict.com/as_a2_ict_new/ocr/A2_G063/331_systems_cycle/slc_stages/miniweb/pg17.htm
Textbook – Sargent and Brown page 73

	
	
	Phased implementation

This is parallel running on a small scale only part of the system is introduced to run alongside the existing system. When that works the next part or phase of the system is introduced. The existing system is gradually replaced by the new system.
	Features are described here together with advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_3/5_3_3_implementation.htm
www. teach-ict.com/as_a2_ict_new/ocr/A2_G063/331_systems_cycle/slc_stages/miniweb/pg18.htm 

Textbook – Sargent and Brown pages 74–75

	
	
	Pilot running

The new system is operated in one area of the organisation only until it is working properly and then another area has it introduced.
	Features are described here together with advantages and disadvantages:

www.klbict.co.uk/gcse/theory/5_3/5_3_3_implementation.htm
www. teach-ict.com/as_a2_ict_new/ocr/A2_G063/331_systems_cycle/slc_stages/miniweb/pg18.htm
Textbook – Sargent and Brown page 75

	4e
	Documentation 
	Designing and developing elements of technical documentation

Try and get your learners to develop documentation for their system using the following descriptions.
Developing systems documentation (results of systems analysis, what is expected of the system, overall design decisions, test plan and test data)
Developing program documentation (description of the software, purpose of the software, input data formats, output, flowcharts, program listing, notes to assist future modifications) 
	This Google book is a good resource:

http://books.google.com/books?id=xZVJKFtYrlsC&pg=PA519&source=gbs_toc_r&c
Textbook – Sargent and Brown page 74

	
	
	Designing and developing elements of user documentation

A guide to simple elements of use of the software and hardware making up the system. Ask your learners to do the same for user documentation.
	This website helps to explain:

www.sqa.org.uk/e-learning/AppsDev04CD/page_02.htm
Textbook – Sargent and Brown pages 74–75

	4f
	Evaluation 
	Evaluating a new system in terms of the efficiency, ease of use and appropriateness of the solution

Explain that there are different ways a system can be evaluated:

Using test results to evaluate the solution – a comparison has to be made of the actual results together with the expected results. If the results are not as expected refinements may be needed.
Obtaining feedback from the user – for an effective system it would be expected that this would be positive.  
The results of this evaluation are used to identify limitations of the system. Using these limitations improvements can be made to the system.
	Textbook – Sargent and Brown pages 75–76


Unit 5: How organisations use ICT – Part 2

Recommended prior knowledge

Learners must have a prior knowledge of Sections 1 to 4 of 4.1 Syllabus Content, with particular reference to Section 2: How organisations use ICT – Part 1.

Context
This unit can be studied in conjunction with the AS Level Section 2 or in isolation. Learners should study a range of uses of ICT by organisations in the real world. The exemplars given are not an exhaustive list.

Outline 

This unit refers to the use of ICT in:

(a) Expert systems

(b) Monitoring and measurement

(c) Project management

(d) Modelling

(e) Market research

(f)  Research applications

(g) Online applications

(h) Stock control

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	5a
	Expert systems:

Candidates will be able to identify and describe the components of expert systems, and describe the construction and use of expert systems.
	The steps in the construction of an expert system should be taught in detail, along with roles played by specialised engineers in the construction such as the knowledge engineer who oversees the construction, and maintenance, of the knowledge base using data collected from experts and/or by data mining.

Learners must be taught the steps taken in the creation of an expert system, the role of each component of an expert system (user interface, knowledge and rules base, inference engine) when it is used, and the use of expert systems.
	A useful summary can be found here:

http://en.wikipedia.org/wiki/Expert_system
An overview and links to other websites can be found here:

www.pcai.com/web/ai_info/expert_systems.html
An overview can be seen here:

www.igcseict.info/theory/7_2/expert/
http://library.thinkquest.org/11534/expert.htm
Steps in creating an expert system are summarised here:

http://year12ipt.ash.com/untitled-8.html
An example of an expert system for selecting a pesticide is to be found at:

www.lpa.co.uk/pws_exec/flx/webflex.exe?webflex=pestcide
Other demos and examples at:

www.lpa.co.uk/vrs_dem.htm
www.mcgoo.com.au/SailsWeb/index.html
A simple expert system can be found here:

http://homepage.ntlworld.com/peterhi/sie.html
An overview is here:

www.igcseict.info/theory/7_2/expert/

	
	
	Examples taken from the syllabus should be used in the teaching of this topic to illustrate how expert systems are used in the real world:

· Mineral prospecting
	The use of Prospector for mineral surveys can be found here:

www.computing.surrey.ac.uk/ai/PROFILE/prospector.html

	
	
	· Investment analysis
	www.commerce.uct.ac.za/informationsystems/staff/personalpages/jvbelle/pubs/expsyst4invest.htm

	
	
	· Financial planning
	www.ajrhem.com/EXPERT.pdf

	
	
	· Insurance planning
	

	
	
	· Car engine fault diagnosis
	http://isdm.univ-tln.fr/PDF/isdm2/isdm2a16_suryadi.pdf 

	
	
	· Medical diagnosis
	A highly specialised discussion of expert systems in medical diagnosis can be found here:

www.ncbi.nlm.nih.gov/pmc/articles/PMC1307157/?page=1
www.psych.utoronto.ca/users/reingold/courses/ai/cache/mycin.html

	
	
	· Route scheduling for delivery vehicles
	www.trackroad.com/?gclid=CPHUvvHL9qgCFQoY4QodelcKTg
Free software can be found here:

www.freedownload3.com/search/freeware_service_route_scheduling.html
Demos can be found here:

www.youtube.com/watch?v=YYo8ODsd4RA

	
	
	· Plant identification
	www.spiritone.com/~brucem/bios.htm

	
	
	· Animal identification
	www.spiritone.com/~brucem/bios.htm

	5b
	Monitoring and measurement:

Candidates will be able to identify, describe and discuss the appropriate the use of sensors in:

· medical applications

· weather monitoring

· climate monitoring

· environmental monitoring

· scientific experiments

and be able to explain/describe their use for measuring

· temperature

· pressure

· humidity

· moisture

· light

· sound levels

· blood pressure

· acidity/alkalinity (pH)

and discuss the benefits and drawbacks of the use of ICT in monitoring and measuring.
	Class teaching:

Present the use of sensors along with practical experience of the use of sensors for weather monitoring, in scientific experiments if sensors and associated equipment, and software are available.

Simple experiments using sensors for data logging by computers etc. will give learners first-hand experience of the use of sensors. However, learners should research and report in detail how sensors are used in real world applications.
	Medical use of sensors:

www.ncbi.nlm.nih.gov/pmc/articles/PMC1129066/
Weather monitoring:

www.mapsofworld.com/referrals/weather/meteorology/weather-sensors.html
www. youtube.com/watch?v=9JDJ_x7itdg
A construction kit using sensors is shown here:

www.educational-toys.eu/science/experiments/sensors-and-alarms-electronics-science-construction-kit/prod_386.html
Sensors in the security of Canada:

www.science.gc.ca/default.asp?lang=en&n=C709E9CF-1

	5c
	Project management:

Candidates will be able to identify and describe the stages of project management that are used to manage a project through the project life cycle.

· Definition of the project with stated objectives

· Definition of the project stages each with manageable tasks throughout – design stages

· Risk assessment and development of specific procedures to deal with risks

· Control of the project throughout the various stages with reference to the project objectives

· Quality control procedures and testing

· Establishment of roles to ensure effective teamwork

Candidates will be able to explain and describe the use of project management software.
	Learners should research and report upon the use of software management tools in:

· software development

· construction industry

· maintaining business efficiency

Learners should be taught the types of project management software and their purpose, such as:

· Scheduling software to manage the timing of events and tasks

· Desktop-based software allowing users to share/view/collaborate projects/plans with others 

· Web-based project management software that can be accessed via an intranet or the internet

· Collaborative project management software allowing multiple user access to, and modification of, project planning/management

· Personal project management software used at home by individuals for tasks/time management

· Single-user project management software often used in top-down project management as only one person is expected to access the software at any one time

· Providing information to planners and others via e.g. Gantt charts etc. 

Software that provides calendars and spreadsheet application software can be used to demonstrate project management.

Learners could be set a group task e.g. plan a trip, plan a party, and work in a group to produce a simple magazine, with individual contributions, to plan the task using software tools. The stages of this could be:

· Research the tools required to share and review the work of the members of a group: e.g. email list/groups, intranets, extranets Instant Messaging (IM) Voice Over Internet Protocol (VOIP), browser-based conferencing / teleconferencing 

· Research the methods of sharing information: e.g. collaborative editing including reviewing documents, inserting comments, document versions, merging information from different users, compare and merge, sharing diaries/setting up meetings, wikis, blogs, Content Management System (CMS) 

· Plan the group project including the product/task, generate ideas using mind map software, allocation of tasks, setting deadlines using e.g. Gantt charts
	Example project management document:

www.mansfield.gov.uk/CHttpHandler.ashx?id=1592&p=0
and exemplars here:

www.comindwork.com/
www.youtube.com/watch?v=B6vreqfqCH8&feature=related
Software management tolls compared:

http://en.wikipedia.org/wiki/Comparison_of_project_management_software
Software development:

http://en.wikipedia.org/wiki/Software_project_management
Google calendar provides a simple overview of events.
Opensource software development tools can be found at:

http://sourceforge.net/search/?&fq%5B%5D=trove%3A45
See OCR Nationals L3 Unit 2 for more information on using software tools for group working:
www.ocr.org.uk/qualifications/type/nationals/ict/l3/documents/index.html

	5d
	Modelling:

Candidates will be able to explain, describe and discuss the use of computer modelling for:

· economic models

· climate modelling

· simulations

· prototyping

· profit forecasts

· architecture

· weather forecasting

· air pilot training

· car driver training

· nuclear research

· geology – predicting deposits
	Learners should be taught that computer models require the input and processing of data to produce a numerical output and are not 3-D models/graphic images of an object.

Learners could explore the use of a model for climate change here:

www. csiro.au/ozclim/home.do
There are numerous simulations (“games”) available that demonstrate the use of computer models.
	Computer model examples:

www.sciencedaily.com/releases/2011/04/110413151641.htm
www.youtube.com/watch?v=pE-1G_476nA
Weather forecasting/monitoring:

www.metoffice.gov.uk/research/modelling-systems
www. wunderground.com/
Mineral exploration:

http://en.wikipedia.org/wiki/Mineral_exploration
Others:

www.red3d.com/cwr/boids/
www.systems-thinking.org/simulation/skeptics.pdf
http://en.wikipedia.org/wiki/Simulation
www.newscientist.com/article/dn11649-climate-myths-we-cant-trust-computer-models.html
www.21stcenturysciencetech.com/Articles%202007/GW_voodoo.pdf
Flight simulator:

www.flightgear.org/
Free bus driving simulation:

http://bus-simulator-2008.en.softonic.com/

	5e
	Market research:

Candidates will be able to explain, describe and discuss the use of ICT in:

· research in advertising/advertising media

· researching public opinion

And in the techniques of:

· personal interviewing

· phone interviews

· online data capture
	Learners should learn about the hardware and software that is used in advertising research, public opinion monitoring and research.

Learners should also be familiar with the techniques used for gathering information using ICT – the production and use of e.g. questionnaires, phone surveys, and capturing data online.

These topics can be presented to the class or individuals/groups be set tasks that require data collection and analysis, and can then explore the techniques required.
	Business use of ICT simplified:
www.businessstudiesonline.co.uk/.pdf
www. technologystudent.com/prddes1/ict1.htm
Use in advertising:

www.slideshare.net/iceapple/use-of-ict-in-advertising
Opinion polls:
www.google.co.uk/
Information:

www.mediapost.com/

	5f
	Research applications:

Candidates will be able to explain, describe and discuss the use of ICT in:

· Medical research

· drug development

· genetic analysis

· Science

· space research

· nuclear research

· universities

· Education

· ICT in education

· teacher education
	Learners should be taught how ICT is used in medicine, medical, drug and scientific research.

Learners should learn about the computer hardware and software that is required to carry out the complex calculations in each of the areas.

The teacher should explain how ICT is used education, asking the learners to draw on their own experiences as well as the teacher’s own experience.
	Use of ICT:

http://pkafkarkou.wordpress.com/2008/10/09/as-applied-ict-section-2how-organisations-use-ict-part-1/
PowerPoint:
www.freeexampapers.com/ICT&Medicine.ppt
Drug development:

www.fujitsu.com/downloads/MAG/vol44-4/paper17.pdf
Weather Office:

www.emeraldinsight.com/journals.htm?articleid=1552984&show=pdf
www. metoffice.gov.uk/research/modelling-systems
ICT in education:

www.saigontre.com/FDFiles/ICT_in_Education.PDF
www.ictineducation.org/

	5g
	Online applications:

Candidates will be able to explain, describe and discuss the use of ICT in:

· shopping, purchase of goods

· banking, account maintenance

· booking holidays, train tickets, airplane tickets, cinema tickets, theatre tickets
· associated benefits and drawbacks of using ICT in these situations
Candidates will be able to explain, describe and discuss the use of security measures to protect data and personal details.
	Learners should be taught, and research, the hardware and software that is required by organisations to provide online purchasing of goods and services.

Learners should research and be taught, the security methods that should be employed by organisations that provide these services and those used by clients of the organisations.  
	Definitions:

www.lcubed.com.au/capabilities/online-applications.htm
Hardware demos:

www.expedia.co.uk/
www.expedia.co.uk/
A demo of an admin interface:

www.d2-storefront.com/D2-StoreFront-Demo.htm#
Using a shopping interface:

www.expedia.co.uk/

	5h
	Stock control:

Candidates will be able to explain, describe and discuss the use of ICT hardware and software in:

· point of sale in the retail industry/supermarkets

· manufacturing and wholesale supply industries

· ‘just in time’ systems
	Learners should be taught, and research, the hardware required to operate a computer-based stock control system that encompasses a stock control database, point-of-sales terminals, and automatic ordering systems, including electronic transfer of funds/payment systems.

Learners should also be taught the operation of computer software required for these systems.
	www.businessitguide.com/guides/view-guide/61/


Unit 6: Impact of ICT on society – Part 2

Recommended prior knowledge

Learners must have a prior knowledge of Sections 1 to 4 of 4.1 Syllabus Content, with particular reference to Section 2: How organisations use ICT – Part 1.

Context
Learners will learn about interactive ICT applications and their appropriate use.

Outline 

This unit refers to the use of ICT in:

(a) Home entertainment

(b) Auctions

(c) Booking

(d) Information services

(e) Government (local, regional, central)

(f) Use of ICT in teaching and learning

(g) The digital divide/information literacy

(h) Catering for disabilities

(i) Legal system

(j) Computer fraud

(k) Antisocial use of ICT

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	6a
	Home Entertainment:
Candidates will be able to identify, describe, and explain the appropriate use, of Home Entertainment systems.
	Individual/group activities:

Learners should examine and use, and be familiar with the operation of, typical home entertainment systems such as:

· satellite television receivers

· music centres

· mp3 players

· interactive games consoles

· audio only transmission e.g. FM radio

Individual/Group activities:

Learners should research the different technologies used to transmit/broadcast video and audio programmes, and the hardware/software required to receive view/listen to the programmes e.g. satellite receivers, television receivers, CD/DVD players/recorders, MP3 players, games consoles, the use of PCs to view video, play games etc.

Learners should experience the use of the interactive elements of the systems e.g. the software navigation systems such as menus to access the features of the device.
	Satellite TV:

http://en.wikipedia.org/wiki/Satellite_television
www.free-satellite-tv.co.uk/articles/
www.satellitedish.tv/faq/how-satellite-tv-dishes-and-satellite-television-works
http://en.wikipedia.org/wiki/Bell_TV
Home theatre:

www.free-satellite-tv.co.uk/home-theatre/article_113.htm
TV receivers:

www.ehow.com/how-does_4672997_satellite-tv-receiver-work.html
MP3 players:

www.explainthatstuff.com/how-mp3players-work.html
Games consoles:

http://electronics.howstuffworks.com/video-game1.htm
www.howstuffworks.com/video-game.htm

	6b
	Auctions:
Candidates will be able to identify, describe, and explain the appropriate use, of internet auctions for buying and selling goods.
	Individual/group activities:

Learners should research online auctions, and the benefits and drawbacks of the use of online auctions to buy and sell goods.

Learners should research the use of online transaction services.
	Online auctions in business:

http://en.wikipedia.org/wiki/Online_auction_business_model
www.is4profit.com/business-advice/it-telecoms.html
Using online auctions:

www.ehow.com/how_111341_online-auction-sites.html
Online transaction services:

http://transactionprocessingsystem.net/

	6c
	Booking:
Candidates will be able to describe, and explain, the use of booking software for the online booking of holidays, plane tickets, train tickets, cinema tickets, and theatre tickets via travel agents, rail, airline, cinema and theatre companies.

Candidates will be able to identify and describe the features of online booking systems that include:

· allow unlimited number of bookings

· allow recurring bookings

· allow bookings to be authorised

· allow client and/or proprietor to add notes to a booking

· output hardcopy of bookings

· allow bookings to be transferred to different date/room/venue depending on availability

· allow notifications to be sent by email and/or SMS

· automatically append terms and conditions to bookings

· allow check-in of client by booking manager/clerk

· manage data security and privacy – such as backup regimes and adherence to Data Protection principles
	This topic should be presented to the class using relevant examples taken from the real world.

Individual activities:

Learners should have the opportunity to view, and use, and review suitable websites for booking purposes e.g. arranging a rail journey or researching air travel or flights using airline websites.

Learners should view and try out the demonstrations, both client and administration aspects, of booking systems available on the internet.

The listed topics should be presented to the class to ensure that learners are aware of the operation of online booking systems:
· How a client would use the system

· view and search/browse the calendar to locate a suitable date

· client enters required information

· client proceeds to payment/checkout

· when payment is authorised, booking is confirmed and the client receives a notification (email/SMS)

· client can view the booking online

· How the administrator/booking manager/clerk uses the system

· customer account can be viewed online/via intranet

· booking can be viewed online/via intranet

· clerk can amend booking online

· when client checks-in clerk can access client account/booking and confirm check-in
	Online resources:

http://en.wikipedia.org/wiki/Computer_reservations_system
http://en.wikipedia.org/wiki/Airline_Reservations_System
www.ask.com/questions-about/Airline-Reservation-System
www.ehow.com/about_5449736_advantages-online-booking-system.html
www.itp.net/516238-online-booking-systems
Air travel:

www.delta.com/planning_reservations/plan_flight/
www.usairways.com/Default.aspx
Demonstrations of booking systems in action can be viewed here:

www.systembookings.com/booking-systems

	6d
	Information services:

Candidates will be able to describe, and explain, the use and impact if ICT in the provision of processed or published information by information services such as:

· trading institutions

· governments

· academic institutions

· stocks and shares

· public interest

· educational research
	Individual activities:

Learners could carry out these, or similar, tasks using information services provided online:

· research into a (local) news story

· research into educational institutions such as suitable higher education courses/Universities

· follow stocks and shares on the financial market using financial information services

· simulate stock/share trading using an iPhone app – with information gleaned from financial information services
	News websites:

http://edition.cnn.com/WORLD/
http://english.aljazeera.net/
www.bbc.co.uk/news/world/
http://news.sky.com/skynews/World-News
www.un.org/en/
Stock exchanges:

www.nasdaq.com/
www.londonstockexchange.com/home/homepage.htm
http://en.wikipedia.org/wiki/Stock
iPhone app:

http://itunes.apple.com/

	6e
	Government (local, regional, central):
Candidates will be able to describe, and explain, the use, and the impact of the use, of ICT by:

· inland revenue for keeping income tax records, tax collection, tax payments

· local government for electoral registrations and records, local tax records, budget calculations

· government departments for the issuing of passports, identity cards, driving licences
	Individual activities:

Learners should research various central and local government websites available and report on the type and use of the information available on these websites.
Learners should research and report on the items noted in the Learning Outcomes so that they can describe how the online systems provide services to the individual and assist the government in its administration.

Learners should use the relevant websites to discover how to e.g. 

· register a birth

· acquire a driving licence

· acquire an identity card

· acquire a passport.
	Examples of central and local  information online:

www.egypt.gov.eg/english/default.aspx
www.elmbridge.gov.uk/disclaimer.htm
http://newzealand.govt.nz/browse/government-local-central-regional/
http://kentucky.gov/Pages/home.aspx
www.usa.gov/
Identity cards: http://en.wikipedia.org/wiki/List_of_national_identity
India:

www.medianama.com/

	6f
	Use of ICT in teaching and learning:

Candidates will be able to describe, and explain, the use, and impact of the use, of ICT by:

· educational establishments for:

· CAL

· CBL

· computer aided assessment

· record keeping

· examination bodies for:

· computer aided assessment
	Learners should be familiar with the use of computers to aid or support their education through their own experience but the features and benefits of CBL, CAL for the education or training of people should be presented clearly to the whole class.
Learners should be made aware that CBL/CAL can test attainment at any point, provide faster or slower routes through the material for people of different aptitudes, and can be used to maintain a progress record for the teacher. 

Examination bodies use computers to mark examination papers online and to aid in the assessment and the grading of examination scripts.       
	Definitions:
www.studynet2.herts.ac.uk/.pdf


	6g
	The digital divide/information literacy:

Candidates will be able to describe, and explain, the issues of restricted access by individuals to educational and health services, and to educational opportunities, and by nations to worldwide marketing opportunities caused by differences in access to ICT.
	Learners should research and produce a report on the digital divide across the globe and their own region.

This report can be presented to the group as a multimedia presentation or slideshow.
	Digital divide case study UK:
www.studynet2.herts.ac.uk/.pdf
Global issues:

www.dividedbytechnology.co.uk/impacts.html

	6h
	Catering for disabilities:

Candidates will be able to describe, and explain, the impact of ICT in the increased access for disabled people to shopping, banking, booking systems, health services, and employment
	Learners should have the opportunity to research various websites and assess their accessibility for disabled people.

Learners must consider how ICT has allowed increased access by disabled people to services and employment opportunities.
	www.antonine-education.co.uk/.htm
www.circe.be/content/view/72/332/lang,en/
www.teach-ict.com/news/news.html
Accessibility:

http://ictknowledgebase.org.uk/computeraccessibilitytips
www.aidis.org/aidis/documents/Beyond_Web_Accessibility_large.pdf


	6i
	Legal system:

Candidates will be able to describe, and explain, the use and impact of ICT in increasing access to legal information, increased involvement in focus groups, increased influence over political representatives, and the issue of inexperienced people using such information.
	Learners should research and report upon the range of legal information and advice online.

Group research and discussion of the findings would be appropriate here.
	Development of legal information online:

www.llrx.com/features/scanda.htm
http://en.wikipedia.org/wiki/Legal_Information_Institute
http://en.wikipedia.org/wiki/Information_access
Political influences:

This is US based but can be used as an exemplar:

www.powayusd.com/teachers/stbass/

	6j
	Computer fraud:
Candidates will be able to describe, and explain, the issues of 

· identity theft

· interception of personal bank details whilst online

· interception of goods and tickets purchased via e.g. online auctions
	This topic should be presented to the class with reference to the theft of personal details whilst online that can lead to:

· identity theft and fraudulent use of personal details

· interception of personal bank details and fraudulent use of the details to buy goods or services or transfer funds

· interception of goods and tickets purchased by using the details posted online
	Online resources:

http://en.wikipedia.org/wiki/Computer_fraud
www.identitytheft.org.uk/what-is-identity-theft.asp
http://webarchive.nationalarchives.gov.uk/

	6k
	Antisocial use of ICT:

Candidates will be able to describe, and explain, the impact of using ICT to spread computer viruses and other malware by e.g. email, and deleting/ amending/distributing personal data gained from online records such as auctions, booking systems, and government records.
	Individual activities:

Learners should research the types of malware that can be spread by e.g. email, and the methods used to discover personal data e.g. unauthorised access to data stored by banks etc., phishing, using public records, observing people while they log into websites or use PINs, browsing social networking sites for personal details posted online etc.

Individuals can present their findings in a slideshow or multimedia presentation describing each of the methods.
	Phishing:

http://en.wikipedia.org/wiki/Phishing
www.microsoft.com/security/online-privacy/phishing-symptoms.aspx
www.antiphishing.org/
Theft of personal data:

www.usatoday.com/money/industries/technology/
www.dailymail.co.uk/sciencetech/article.html
Identity theft techniques:

http://en.wikipedia.org/wiki/Identity_theft
Computer security:

http://netsecurity.about.com/


Unit 7: Computer networks

Recommended prior knowledge

Learners must have a prior knowledge of Sections 1 to 4 of 4.1 Syllabus Content, with an understanding of computer networks and their use to at least (I)GCSE level.

Context
Learners will learn about, and experience, the types of computer network and their appropriate use, the components that are used in computers networks and their appropriate use, the appropriate uses, the advantages and disadvantages, of computer networks and the security issues surrounding the use of computer networks.

Outline 

By completing this unit, learners will develop an understanding of the different types of network, network security and of electronic conferencing.

(a) Network type

(b) Network security

(c) Electronic conferencing

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	7a
	Network type:
Candidates will be able to identify and understand the appropriate use of the main types (or topologies) of network: bus, ring, star, tree, mesh, as well as the emerging technologies/types used in modern network environments: Wi-Fi, cloud.
	Teacher-led and individual/group learner research with the results presented to the class group using e.g. slideshow or multi-media software.
Individual/group activities:

Learners should draw and label each topology/type to show the layout and the constituent components.

Individual/group activities:

Learners should examine existing network topologies in e.g. centres and identify where each topology is in use, and why it is used. 
	Summaries of network types can be found here:

http://compnetworking.about.com/od/networkdesign/a/topologies.htm

	
	Candidates will be able to identify, describe, and explain the appropriate use of, the hardware and software components used in computer networks: network interface cards (NICs) including wireless network cards, dedicated copper and optical cabling, hub, switch, router, servers, proxy server, wireless access points, and appropriate networked devices e.g. networked printers, network storage devices, router software.
	This topic is best approached through a teacher-led presentation with the opportunity for learners to examine each of the components listed.

Individual/group activities:

Learners can carry out individual or small group research and present their findings to the main group.
	A summary of network components:

www.teach-ict.com/

	
	Candidates will be able to identify, describe, and explain the differences between, and appropriate uses, of: 

· LANs (Local area networks) for intranets, local email and business networks
· WANs (Wide area networks) for internet, extranets, email, virtual private networks (VPNs), video conferencing, business networks, telephone call centres, booking systems, online shopping, online banking.
	This topic should be presented to the class as a whole and learners should have first-hand experience of using local area networks to access information and locally stored resources, use local email systems. Case studies of business networks and intranets can be prepared by groups of learner and shared via a centre intranet.

Wide area networks (WANs): 

This topic can be presented to the whole class but learner should have first-hand experience of using it as well.
	http://en.wikiversity.org/wiki/Topic:Local_Area_Networks
LAN information:

http://en.wikipedia.org/wiki/Local_area_network
Intranet definitions:

http://en.wikipedia.org/wiki/Intranet
www.businesslink.gov.uk/bdotg/action/layer?topicId=1075386295
WAN information:

http://en.wikipedia.org/wiki/Wide_area_network
http://compnetworking.about.com/cs/lanvlanwan/g/bldef_wan.htm
www.pulsewan.com/wanintro.htm

	
	· the internet for email, online shopping and video conferencing, VPNs, online banking, extranets, call centres and booking systems 
	Learners should have the opportunity of first-hand experience of the use of the internet and email.

Research into the use of online shopping, video conferencing, VPNs, online banking, extranets, call centres and booking systems can be carried out individually.

The use of video chat rooms can be used but learner must be made aware that these are not examples of video conferencing as used by businesses. This should be cross-referenced with AO 7c.
	

	
	· WLANs (Wireless local area networks) using spread spectrum transmission, infrared, use by laptops.

· wireless technologies: Wi-FI, Bluetooth, 3G, 4G
	Following a teacher-led presentation the following activities could be introduced:

Individual/group activities:

The use of a software application, such as inSSIDer, that analyses and displays the wireless channels used in the environment around a laptop provides graphical information of the spectrum that the laptop can access.

Learners should also be taught about the use of wireless technologies such as Bluetooth, 3G, 4G and the devices that use these e.g. smart phones.
	Online resources:

WLAN information:

http://en.wikipedia.org/wiki/Wireless_LAN
Spread spectrum transmission information:

http://en.wikipedia.org/wiki/Spread_spectrum
www.sss-mag.com/ss.html
www.maxim-ic.com/app-notes/index.mvp/id/1890
http://compnetworking.about.com/od/wirelessfaqs/f/spread-spectrum.htm
Infrared networking:

http://compnetworking.about.com/od/homenetworking/g/bldef_infrared.htm
www.wifinotes.com/computer-networks/infrared-network.html
www.safecomprogram.gov/.pdf
http://compnetworking.about.com/od/wireless/WiFi
Free software:

Wireless channels can be displayed on a laptop with wireless access using  inSSIDer:

http://download.cnet.com/inSSIDer/

	
	Candidates will be able to identify, describe and explain the appropriate use of the protocols used on computer networks:

· FTP

· HTTP

· HTTPS

· telnet

· SSH.
	These protocols are best presented to the class as a whole by the teacher but learners should have the opportunity of first-hand experiences of using FTP, telnet and other protocols to access remote servers, files and/or websites.
	Online resources:

Internet protocols are explained here:

http://en.wikipedia.org/wiki/Internet_Protocol_Suite
http://en.wikipedia.org/wiki/FTP
http://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
www.webopedia.com/TERM/H/HTTP.html
www.instantssl.com/ssl-certificate-products/https.html
An entertaining video explanation can be found here:

http://video.google.com/videoplay

	7b
	Network security:
Candidates will be able to identify, describe and explain the use of: Physical security such as:

· locked rooms

· use of security guards

Software security methods:

· firewalls

· digital certification

· encryption

· anti virus software

· user ID

· password

· anti spam measures

· anti popup software

· anti spyware software

· authentication techniques

· wired equivalent privacy.
	Whole teacher-led class activity to elicit and discuss the concept of physical security.

Learners should have practical experience or knowledge of the use of the software methods listed. 
	Online resources:

WEP information:

http://en.wikipedia.org/wiki/Wired_Equivalent_Privacy
http://en.wikipedia.org/wiki/Wi-Fi_Protected_Access
http://kb.netgear.com/app/
Encryption:

http://en.wikipedia.org/wiki/Encryption
Encryption software described:

www.truecrypt.org/

	7c
	Electronic conferencing:
Candidates will be able to identify, describe, and explain the uses, of:

· video conferencing

· phone conferencing

· instant messaging

· business conferences

· linking schools

· research meetings
	Individual/group activity:

Learners should research the use of electronic conferencing systems in use by businesses and other organisations.
Video conferencing can be used in the classroom by learner to share results of research of the topics in this section.

Using Windows Meeting Space for sharing documents etc. can be used. 

Individual/group activity:

Learners should have first-hand experience of using instant messaging applications.
	Online resources:

Video conferencing in the classroom for teachers:

www.fi.edu/fellows/fellow6/nov98/videomain.html
www.fi.edu/fellows/fellow6/nov98/videoclass.html
Windows Meeting Space:

http://windows.microsoft.com/
Case studies at:

www.youtube.com/watch?v=AM1V2lYHWbI
www.youtube.com/watch?v=lbj-XIAaVQU

	
	Candidates will be able to identify, describe, and explain the appropriate use of, the hardware requirements necessary for electronic conferencing:

· personal computer (PC)

· phone

· webcam

· microphone

· speakers
	This should be cross-referenced with assessment objective 7c.

Individual/group activity:

Learners should identify and examine the components required for electronic conferencing. Preferably, learner should have practical experience of constructing and using a suitable system that can be used for basic electronic conferencing. 
	

	
	Candidates will be able to describe, and explain the use, the software requirements for electronic conferencing:

· conference software

· VoIP software

· instant messaging
	
	


Unit 8: Software selection

Recommended prior knowledge

Learners will require a basic knowledge of ICT systems from the theory Unit 1 (ICT systems including portable communication devices).  It is important that learners understand the importance of selecting the most appropriate software for any particular task.  In preparation for this module it is recommended that the material from Cambridge IGCSE ICT (syllabus code 0417) has been covered, especially sections 9 to 14 and section 16 which are the practical units.

Context
This unit can be studied on its own or in conjunction with other practical units.  It is recommended that this unit is studied before the other practical units.  It is also recommended that the practical skills of selecting the most appropriate software for a task are reinforced in all subsequent practical units by allowing learners a free choice of software for each task or exercise set.  The possible use of each type of application package could be used as an introduction to, or taught alongside theory Section 2 (How organisations use ICT – Part 1).

Outline 

This unit covers the following areas:

· understanding which software package is the most appropriate for a given task and why

· selecting the most appropriate software package for a given task.

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	8a
	Select software
	Give the learners a list of the application package names (generic names not trade names), the learners need to identify the vendor/package names of software that they use at school and at home and match these to the generic names.
	Resource 8a (see below)
Internet for research

	
	
	Teach the features of each application package.
	Resource 8a 

	
	
	Teach the possible uses for each application package.  
	Resource 8a 

	
	
	Give task cards in small groups to discuss the most appropriate application package to use as a solution to a given task.
	Resource 8a 
Tutor preparation required:

Task cards which identify the background information on a task to be undertaken.  These should include a variety of tasks both in school/college and tasks in the ‘real world’.  Tasks may be real or realistic.


Resource 8a

Minimum list of applications packages for Unit 8.  This is not an exhaustive list.  Please add other applications packages to this list if they appear on the learners desktop / menu system.

Word processor

Desktop publisher

Web browser

Web editing software 

Text editor

Spreadsheet

Database

E-mail software

Presentation authoring software

Bitmap graphics

Vector graphics

Charting package

Learners need to show knowledge and understanding of the features of these applications.
Unit 9: Communication
Recommended prior knowledge

Learners will require a basic knowledge of the internet and email systems, from the theory Unit 4 (Networks).  It is important that learners understand the importance of security in computer systems.  In preparation for this module the following topics should be covered:

· the language of communication

· sending and receiving of emails and attachments

· locating and downloading information from the internet using URLs, search engines, advanced search techniques, file compression, virus protection and other security measures.

In preparation for this module you could cover the following topics: handling passwords to gain access to the operating system, applications software and data.  They will also require a basic knowledge of file management techniques including:

· creating, renaming, deleting and access to directories/folders

· browsing a directory or folder

· creation of different file types

Context
This unit can be studied on its own or in conjunction with other practical units.  It is recommended that the practical skills of sending and receiving email  messages and file attachments are used for reinforcement in subsequent units.  Likewise, further internet searching can also be incorporated into other modules.

Outline

This unit covers the following areas:

Use of email to:

· read  messages 

· send messages and files using facilities such as reply, forward, copy, create new messages

· receive files as attachments and save them

· send files as attachments

Use of the internet to: 

· locate specified information from a website

· search for information using a search engine

· download and save information

An evaluation of internet sources relating to:

· if an internet search is the most appropriate method of gathering the required information

· identifying the depth of search required

· the need to refine or expand the search criteria

· the most appropriate search methods

· the validity of data found

· bias and mis-information in internet based data

· how to detect plagiarism from the internet

· how to avoid plagiarism from the internet

· the identification of full references

· the security of personal information

· biased information

· the appropriateness of information for a task

· the reliability of a source

· the accuracy of information

· how current information presented on the internet is

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	9a
	Use of email
	Revision of the language specific to communication, including mail box, address book, address line, carbon copy, blind carbon copy, address, send, reply, forward, file attachments, browser, URL, search engine.
Revision of email netiquette and salutations. 
	Unit 9: Exercise 1 


	
	
	Revision and practice in sending and receiving emails with the correct address, subject line, file attachments and compressed (zipped) file attachments, including the use of carbon copies and blind carbon copies.  Revision of forwarding email messages to other recipients.
	Tutor preparation required:

· set up email  addresses

· prepare email  message to be sent to the learners

· check the connection to email  host system.

· prepare a list of email  addresses so that learners can send files to the teacher and/or other learners

· prepare files (with a variety of different file types) to be used as practice attachments

· provide CLEAR instructions showing what the learners have to do. 

Host system for email  messages, which could be internal to the centre or globally known hosts like:

www.hotmail.com
www.google.com
Unit 9: Exercise 2
Unit 9: Exercise 3 

	
	
	Revision of common file formats such as .rtf, .txt and .csv and be able to import or load these into their preferred and appropriate software package.  Learners may need to practise locating files from a variety of network drive locations as well.
	

	
	
	Revision of embedded viruses within emails and file attachments.  Discuss the type of file attachments that may contain viruses, the use of anti-virus software, the importance of regular updates, disinfection of files and quarantining files.
	

	
	
	Revision of mailbox storage limits and good housekeeping relating to emails.
	

	
	
	Discuss the need for security of personal information when using email, including giving out personal details (such as bank details).  Discuss the interception of data during transmission.  Publishing websites discussed.
	

	9b(i)
	Use of the internet
	Revise the features of a web browser, searching for and logging in to websites, advanced search features, Boolean searches, use of the address bar and URL, home pages, site maps, uploading and downloading, file compression (zipping), online storage, cloud computing.
	Tutor preparation required:

· check internet connection

· check connection to the websites to be used and the location of files for download by learners

· know what is on any specified website

· be aware of any internet search results set for the learners

· ensure firewall and anti-virus software is functioning with the latest updates.

· provide instructions showing what the learners have to do.

	
	
	
	Web browser software with live internet connection.

	
	
	
	A variety of different online search engines like:

www.google.com
www.yahoo.com
www.ask.com
www.dogpile.com
www.altavista.com

	
	
	
	Other websites like:

www.hothouse-design.co.uk
www.rockICT.net

	
	
	
	Unit 9: Exercise 4 

Unit 9: Exercise 5 

	
	
	Revise viruses, pop-ups, data miners spyware, malware, Trojans etc. that can be downloaded with internet use.  Discuss prevention of these using firewalls, anti-virus scanners etc.  Carry out a research project to compare different anti-virus software and present a report using appropriate software.
	www.about-the-web.com/shtml/scams.shtml

	
	
	Revise the difference between the internet and an intranet.
	

	
	
	Revise system storage limits and good housekeeping when managing received files.
	

	9b(ii)
	Evaluation of internet sources
	Introduce the idea that the internet is not always the most appropriate (or fastest) method of finding the required information – other online searches and manual methods including:

· contacting experts

· libraries

· other resource centres

· discussion groups / forums

may be more effective, efficient and produce correct results.
	Tutor preparation required:

· check internet connection

· check connection to the chosen websites to be used and the location of files for download by learners

· know what is on any specified website

· be aware of any internet search results set for the learners

· ensure firewall and anti-virus software is functioning with the latest updates.

· provide instructions showing what the learners have to do.

	
	
	Develop the idea of using the most appropriate search string to find information using internet search engines.  Include the use of a thesaurus to find alternatives with the same or similar meanings to use as search strings.  Provide a list of suitable and relevant search topics, possibly with local impact.
	Web browser software with live internet connection.

	
	
	
	Thesaurus, either online or in paper format.

	
	
	Evaluate the advantages of using Advanced search features to refine searches to produce manageable results.  Utilise other advanced search features like returning only materials or images which can be freely used without infringing copyright law.
	A variety of different online search engines like:

www.google.com
www.yahoo.com
www.ask.com
www.dogpile.com
www.altavista.com

	
	
	
	Prepare a list of websites and pre tested searches to show searches for copyright free material / images.

	
	
	Teach the need to refine search results.  This will include narrowing or expanding the search criteria as appropriate.  Learners could compare the results of the same search using different search engines; this could be number of hits, relevance, date of source etc.
	A variety of different online search engines like:

www.google.com
www.yahoo.com
www.ask.com
www.dogpile.com
www.altavista.com

	
	
	
	Prepare a list of websites and pre tested searches to show expanded and refined search strings.

	
	
	Develop learners to think critically about ‘Do I really need to search?’  Sometimes, other alternatives like trying to work out (or even guess) the URL from information already known about the company or institution.  Can trial and error give the required results?  Learners to try guessing URLs of well-known companies or organisations.
	A variety of pre-tested websites with URLs that can be guessed/worked out by learners with extensions like:

www.product.com 

www.product.co.uk  

www.product.com.au    

www.institution.org.uk 

www.department.gov.uk 

www.college.edu  (US) 

www.college.ac.uk  (UK)

NB These are not existing websites and are only included as possible examples.

	
	
	Research the following topics on the internet:

· bias 

· misinformation 

· plagiarism from the internet

· the identification of full references in the internet

· the security of personal information

· the appropriateness of information 

· audience/purpose

· reliability of a source

· accuracy of information

For each identify one website that shows examples of each. 
	Internet access

	
	
	Practice exam question June 2011 9713 Paper 2 Steps 
16–21
	www/rockICT.net
Question paper and mark scheme available from Teacher Support at 

http://teachers.cie.org.uk/


Unit 9 Exercises

EXERCISE 1 
Discuss the language of electronic communication and the concepts of the internet and email.  Examine prepared e-mails sent to the learners (waiting in their Inbox).   Prepared emails should be in a variety of styles – including written prose and note format.  Discuss sending e-mails to multiple users, speed of access and cost comparisons with other forms of global communications.  Read the email, learn how to identify the sender and if there are any attachments.

Practise moving file attachments from within the e-mail to disc storage for later use.

EXERCISE 2
Prepare the following as a text document and copy this into each learner’s user area.

Your company carries out business with companies in a number of other countries.  In order that your communication is carried out at the correct time of day in that country, it is advisable to know the time difference for such cities.


This table shows the time difference between London and the countries/cities shown:

	COUNTRY
	CITY
	TIME

	
	
	

	Australia
	Sydney
	+ 10

	USA
	New York
	- 5

	Japan
	Tokyo
	+ 9

	Brazil
	Rio de Janeiro
	- 3

	Portugal
	Lisbon
	+ 1

	Pakistan
	Islamabad
	+ 5


Look up and complete the table for the difference between London and your (nearest) city.

Extract this information and send it to your tutor.  The tutor’s email address must be available.

EXERCISE 3
Using the file from Exercise 2, reply to your tutor that you have got the information about time differences and will be sending it as an attachment with your email.

Send the message to your tutor, making sure that you attach a copy of the document with the message.

EXERCISE 4 
You work for Global Enterprises and are considering using Hothouse Design to produce some graphic design work.  Enter the Hothouse website using the URL which is www.hothouse-design.co.uk and find information about Graphic Design.  Copy this information and send this to your tutor.

When the exercise has been completed a discussion about methods of solving this problem should prove useful.  It is likely learners will either copy and paste into the email editor or save the information as a file attachment.  The merits of both systems should be discussed.  This would also give a good lead in to discussion of data protection and copyright, both in general terms and relating to the moral and legal issues specific to your country/region.

EXERCISE 5 
You work for Global Enterprises and need to find information on car hire.  Search the internet and find details of car hire companies on three different continents.  Send brief details of your findings to your tutor, indicating with each piece of information the URL of the website where you found the information.

This exercise would be better adapted to information that is of interest to the learners.  An extension of this work would be for the learners to extract text, graphics, tables, charts etc. from websites but the source websites will need careful research and the search criteria will need careful checking.

This exercise could be given in a controlled situation with each learner being asked to search for the same information using three different search engines.  When the task has been completed discussion on the different data matches from the different search engines could take place.
Unit 10: Document and presentation production
Recommended prior knowledge 
Learners will require a basic knowledge of and some practical skills in document production using both word processing and desktop publishing packages.  Learners will also need a basic knowledge of and some practical skills in the development of multi-media presentations using presentation authoring software for a variety of presentation media.  In preparation for this module it is recommended that the following topics have been covered:

· loading data from an existing file

· keying in and editing text

· importing an image from an external source

· including information downloaded from the internet

· setting up a page format

· formatting the text

· text alignment and spacing

· error correction

· combining text images and numeric data

· setting up a presentation

· creating presentation pages

· using graphical information within a presentation

· using transitions

· using animation features

· saving and printing a document/presentation

In preparation for this module you could cover the following topics: handling passwords to gain access to the operating system, applications software and data.  Learners will also require a basic knowledge of file management techniques including:

· creating, renaming, deleting and access to directories/folders

· browsing a directory or folder

· creation of different file types
Context

This unit can be studied on its own or in conjunction with other practical units.  It is recommended that this unit is completed after Unit 9, so that the practical skills of sending and receiving e-mail messages and file attachments can be used as reinforcement of Unit 9.  Likewise, further internet searching can also be incorporated into this module as additional reinforcement of Unit 9.  It is essential that Unit 9 assessment objective b(ii) is covered before starting Unit 10 assessment objective c.
Outline

This unit covers the following areas:

The use of word processing, desktop publishing and presentation authoring software to:

· enter and edit data from different sources
· key in text and data, proof reading to ensure that there are no errors

· edit text as specified

· import and place an image or other object from an external data source

· manipulate an image as specified

· evaluate and select information that is relevant and fit for purpose

· create links from documents and slides

· control a document to be edited by multiple users

· create and edit a master document/slide

· create, use and apply styles 

· create and edit headers and footers

· set breaks and amend document sections

· create and edit tables

· use manual methods software tools to ensure error-free accuracy.

Learners will also need to:

· manually proof read and correct all documents/slides 

· understand the need for corporate house styles

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	10a(i)
	Enter and edit data from different sources
	Revision of loading/opening data/document/presentation from a specified file.  

Ensure that learners understand the difference between generic file types and their file extensions and those which are package specific.
	A variety of prepared data files of different types  including generic file types like .csv, .txt, .rtf, and those with vendor specific extensions for word processed documents (like .doc), desktop publishing documents and presentations.

	10a(ii)
	Key in text as specified with no errors
	Learners need to revise and practise entering data with 100% accuracy.  A variety of exercises where data in many forms is entered would be useful.  

Teach the entry of date values (in a variety of formats), the use of special characters, mathematical symbols and accents.  Teach the use of superscript and subscript to demonstrate features like some date formats, scientific and mathematical formulae.  Teach the addition of comments to a document.

Teach the use of auto-text, automated date and time values within the body of a document as well as in a header and/or footer and master slide within a presentation.  Learners must practise carefully verifying all data entered by carefully checking the data entered with the original data. 
	A variety of exercises where data is to be entered into new documents/presentations or existing documents/presentations in many forms.  These should include text, numbers, dates, special characters, mathematical symbols and accents.
Exercises should include superscripting and subscripting text, adding comments to a document, and using auto-text and other automated features like date and time to the body, header/footer and master slide. 

	10a(iii)
	Edit text as specified
	Revise the use of GUI features to edit text. Learners need to practise highlight, delete, move, cut, copy, paste and use software specific features like drag and drop if available in their software.  

Learners must be fully familiar with the editing features available within their centre.
	Exercises to allow learners to demonstrate and practise their editing skills.

	10b(i)
	Import and place an image or other object from an external source
	Revise the importing, placing and manipulation of image/s within a document or presentation using features like text boxes and precision framing to place graphics accurately.  

Teach the placing of images and other objects from a variety of sources.  Ensure that these include text files, tables, graphs and charts, objects (including linked and embedded objects), audio files and video clips.
	A variety of prepared images and suitable objects from a variety of sources like clip art, digital sources (camera etc.), scanner, files, tables, graphs and charts, audio files, video clips, spreadsheets to embed or link to.  Teachers must ensure that the images have a variety of file types and resolutions.

	10b(ii)
	Manipulate an image as specified
	Revision and practice features like moving images within a document, resize image/s, crop image/s, text wrap (around image/s, square, tight, above, below), and maintaining the aspect ratio so that images do not become distorted.  
	A variety of prepared images from  various sources like clip art, digital devices (camera etc.) with a variety of file types and resolutions.

	
	
	Teach cropping images as specified to produce a required effect. 
	A variety of prepared images from a variety of sources like clip art, digital sources (camera etc.) with a variety of file types and resolutions.

	
	
	Manipulate image/s within a document using features like text boxes and precision framing to place graphics accurately.
	A variety of prepared images from a variety of sources like clip art, digital sources (camera etc.) with a variety of file types and resolutions.

	
	
	Discuss image resolution and its impact upon the final printed document.
	

	10c
	Evaluate and select from the specified information that is fit for a specified purpose, position the relevant information as required
	Teach the use of evaluating information sources as identified in Section 9 – assessment objective 9b(ii) before selecting information to use for any specific purpose.
Revise the validity of the data found (from Section 9, identify clues from the URL and sources identified on the webpage.  Identify the author/provider and bibliography within the website.  

Practise extracting and placing into documents and presentations only relevant information.  Take account of bias, currency (how up to date the data is), accuracy, the reliability of the source, the bibliography and identify alternative/conflicting points of view.  

Use only the information that matches the specified purpose.

Practice exam question June 2011 9713 Paper 2 Steps 16-21
	Pre-set web pages on the intranet or in printed form which contains:

· fake material and a fake bibliography.  The fake bibliography should give the learners clues to the lack of validity of the data 

· bias

· mis-information

· conflicting points of view

· inaccuracy

· current material

· out of date material

Question paper and mark scheme will be available from Teacher Support at http://teachers.cie.org.uk/.

	10d(i)
	Create links from documents or slides
	Discuss the function of an electronic document, and that electronic documents do not just refer to web pages.  

Other forms of electronic documents include the use of hyperlinks within a word processor, desktop publisher, database, presentation authoring package and many other types of package in order to access other resources (usually internet or intranet based).
	

	
	
	Teach the creation of hyperlinks within a word processed document to a specified webpage or to another document stored locally or globally.  

Ensure that learners can practise creating these links. 
	A number of word processed documents that can be used to create hyperlinks to a variety of external documents and websites.

	
	
	Teach how to link to other slides within a presentation and to documents etc. from within a presentation.  Ensure that learners can practise creating these links.
	A presentation containing a number of slides that can be used to create hyperlinks to other slides and to a variety of external documents and websites.

	10d(ii)
	Control a document to be edited by multiple users
	Teach the concept of multiple workers creating and editing a single document.  

Ensure the learners have a clear understanding of ownership of the document (and who co-ordinates the document through the development process), who is assigned to make which editorial changes at each stage and who has the final editorial role.   

Ensure that learners have an understanding of the management of document version numbers which follow a systematic and pre-determined format.  
	Show examples of a multiple user document with a variety of sequential version numbers and with annotations (comments and notes, visible within the versions of a document).

	
	
	Teach how to protect a document from being edited (where the document is a form that has to be completed), to allow users to respond to questions but not change the original document.
	Prepare a number of word processed documents for learners to protect for editing. 

Resource 10d(ii)

	
	
	Teach the use of the tracking/reviewing toolbar within the word processor.  Allow learners to observe the changes made by you and others to the document, and decide on the changes to allow/accept and those to reject/discard.  
Understand the need to regularly reduce the number of recent and undecided changes in order to reduce file sizes, yet to allow others to observe who has suggested changes and what these suggestions are. Teach the use of inserting and removing comments from different users of the document.  Teach the use of footnotes and bookmarks and their respective uses.
	Prepare a number of word processed documents containing changes from different people.  These can be used for learners to add their comments, bookmarks, and footnotes as well as making changes to the document and allowing and rejecting a variety of changes for different reasons.

	
	
	Teach comparing of documents, including the merging of different parts of different versions of the same document, where simultaneous versions have been submitted by different reviewers.
	Exercises in merging sections from different versions of the same document.

	10e(i)
	Create and edit a master document / slide 
	Teach the creation of a master documents and slides for use in a word processor (may be called a document template in some packages), desktop publisher and presentation authoring package.  

Determine the size and orientation of the document/slide so that it matches the purpose of the document/presentation.  

Create and use styles that are appropriate to this document/presentation (including the setting of slide backgrounds and slide colour schemes) to produce appropriate and consistent slides within a presentation.   
	

	
	
	Demonstration and practise at setting these page sizes and orientations to obtain different document/slide formats.
	

	
	
	Revise the setting of margins for the top, bottom, left and right of the document using a variety of measures.  Teach the setting and use of a gutter in the production of books and booklets.
	

	
	
	Teach how to insert columns and remove columns, as well as how to manipulate text within columns using column, section and page breaks.  

This should also include setting columns with the same column widths, different column widths and specified spacing and features (for example lines) between the columns.
	Prepare a number of word processed documents in both portrait and landscape for learners to apply and manipulate a variety of column settings.

	
	
	Revise the use of colour schemes, placing of images including logos on the master slide and audience and presenter notes when developing presentations.
	Prepare presentations to have audience notes and presenter notes added as specified.

	10e(ii)
	Create, use and apply styles to a given specification 
	Teach the use of standard text formatting techniques to set pre-determined styles which can be easily applied to documents/slides in order to give a corporate house-style.  

This will include setting the font  face (using either a serif or sans-serif font), the point size, font enhancements (like bold, italic, underscore and highlighting) and text alignment (including left, right, centre aligned or fully justified and setting indented paragraphs, hanging paragraphs).  
Line spacing and paragraph spacing should also be set and applied (for example single line spacing, 1.5, double, exactly set to…, at least…., multiple lines).  These must be set in the stylesheet to apply between lines and before and after paragraphs and headings.  

Other controllable text or layout features like hyphenation, tabulation and indentation should also be taught.  Applications of styles for different styles within a page or slide should also be revised, like setting different styles for headings, subheadings and for bulleted lists.
	Prepare a number of word processed documents and presentations for learners to apply and edit a variety of different styles.  

	
	
	Discuss the impact of a variety of styles on a document, and how the careful selection of styles can be used to give a document or slide a particular ‘feel’ or emphasis.
	Prepare a number of word processed documents and presentations using a variety of styles on the same document in order for learners to comment upon their first impressions (prior to reading the content).

	10e(iii)
	Create and edit headers and footers 
	Revise the creation and editing of headers and footers to enable automated features like page numbering, file information, author name, date etc.  

Enable learners to move these items and set tab stops to ensure that alignment of these items is consistent with the column and/or margin settings of the page layout.
	Prepare a word processed document with split orientation for learners to add and amend headers and footers.

	10e(iv)
	Set breaks and amend document sections 
	Determine where breaks (including page breaks, section breaks and column breaks) are necessary within a document, so that there are no widows, orphans, split bulleted lists, split tables or graphics which lie outside the column and/or margin settings.  
Insert and remove breaks within the page/s in order to appropriately format pages.
	Prepare a word processed document for insertion of a variety of breaks (with split orientation) for learners to insert and amend the breaks for columns, pages and sections and to therefore amend settings for the headers and footers.

	
	
	Teach the need to amend headers and footers after the insertion of some breaks, including page breaks and section breaks (particularly where the page orientation, margins or other layout has been changed.
	

	10f(i) and (ii)
	Understand the need for corporate house styles and apply these as specified
	Deliver an understanding of the need for corporate house styles and the need to apply these to all corporate material including documents and presentations.  Show examples of local corporate house styles and how they are applied.
	Paper based and web based evidence of corporate house styles, with reference colour schemes, fonts etc.  

Ideal examples can be found in local government documents, national government documents and websites,  large corporations, local business, examination awarding bodies, schools, hospital/s trusts

	
	
	
	Locate suitable websites which show corporate house styles using examples like: 

www.cie.org.uk
www.ocr.org.uk
www.hmrc.gov.uk/
www.natwest.com/
www.dhl.com
www.essexrivers.nhs.uk/
www.colchester.gov.uk

	10f(iii)
	Create and edit tables 
	Revise the creation of tables with specified numbers of rows and columns.  
	Prepare documents to which tables could be added.

	
	
	Revise the editing of tables by inserting and deleting rows and columns.
	Prepare documents with tables which could be edited.

	
	
	Revise the formatting of the cells and contents of the cells within tables.  Ensure that the house style is applied to every element of the tables.
	Prepare documents with tables which could be edited.

	10g
	Use manual methods and software tools to ensure error-free accuracy
	Develop learners’ proof reading techniques, showing annotations to use and stressing the importance of accurate text entry.  

Teach learners to check work carefully for consistent line spacing, consistent character spacing, repagination, removing blank pages, checking for widows/orphans, split tables/ lists and specified orientation.  

Learners must also check that the text is fit for (including appropriate) for its purpose.
	Documents to proof read containing a variety of carefully selected errors.  Develop a simplified proof reading annotation reference card for learners.

	
	
	Understand the use and limitations of spell-check and grammar check facilities.  Teach and practise the use spell check and grammar check facilities to correct text.  
Understand the differences between using different dictionaries in the same language (for example UK English with US English) and the problems that these can cause.
	Sample text files requiring proof reading and grammar checking.


Unit 11: Data handling 1 – Databases and charts
Recommended prior knowledge
Learners will require a basic knowledge of and some practical skills in database creation and use using database facilities.  Learners will also need a basic knowledge of, and some practical skills in the development of graphs and charts using a charting package.  In preparation for this module it is recommended that the material from Cambridge IGCSE ICT (syllabus code 0417) has been covered, especially data manipulation and output data.

This should include the following:

· accurately enter data

· load/open stored data

· import data

· define database record structures

· format fields

· sort data (alphabetical/numeric, ascending/descending)

· select data by specified criteria (AND/OR/NOT)

· use arithmetic operations / numeric functions to perform calculations

· save data for use in text-based document

· produce reports with specified fields, titles and layout

· export a report for use in another package

· produce graphs and charts with specified data series

· label and manipulate graphs and charts

· print reports

In preparation for this unit you could cover the following topics: handling passwords to gain access to the operating system, applications software and data.  

Learners will also need a basic knowledge of file management techniques including:

· creating, renaming, deleting and access to directories/folders

· browsing a directory or folder

· creation of different file types
Context
This sub-section can be studied on its own or in conjunction with other practical units.  There is no requirement to study any other units prior to this one.
Outline

This unit covers the following areas:

The use of database and charting software to:

· create a database structure

· add data to this structure

· organising the data using the most efficient and appropriate structure
· link data tables

· create and use relationships

· check data entry

· select subsets of data using one or more criteria 

· sort data using one or more criteria

· perform calculations on numeric data 
· use the display features of the package to produce an electronic or printed report 

· group data

· summarise data

· export the data into a format that can be used in a different package

· produce an appropriate type of graph or chart with suitable labels

Learners will also need to:

· manually verify data entry 

· understand the purpose of validation and verification
	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	11a(i)
	Create a database structure and add data to this structure, organising data using the most efficient and appropriate structure
	Teach defining a database structure on your database package which may include one or more relationships between data tables, This package must enable learners to assign text, numeric (including integer, decimal, currency and percentage), Boolean/logical (yes/no 0/1 or true false) as well as date and time fields. 
	A variety of prepared data files of different types  including generic file types like .csv, .txt, .rtf, and those with vendor specific extensions for databases (like .mdb files).  

	
	
	The package must also be able to group data and produce summary data (for example: cross-tab queries, count, average etc.).  Revise the importance of using meaningful (yet reasonably short) file and field names.
	

	
	
	Learners practise locating the files, open, import (with a variety of file types including generic files) and key in data as part of setting up a database structure.
	

	11a(ii)
	Link data tables
	Discuss the advantages and disadvantages of flat-file databases, compared to relational databases, and where it is more appropriate to select one type or another.  

Teach the need for a database to have key fields in terms of the organisation of data.  Set key fields in data tables, including setting primary key fields.  

Discuss the requirement for primary key fields to be unique identifiers which cannot hold duplicate data.  Discuss the advantages and disadvantages of flat-file databases, compared to relational databases.
	Descriptions of the functions of a number of databases with information about the fields required to enable learners to create data structures including both flat-file and relational solutions.  Examples are: 

· school learner records

· utility billing

	11a(iii)
	Create and use relationships
	Teach and allow learners to practise the creation of different relationships between fields in different tables.  Learners should be able to identify and create relationship types like one-to-one and one-to many.
	Descriptions of the functions of a number of databases with information about the fields required to enable learners to create data structures including relationships between multiple (3 or more) tables.

	
	
	Practice exam question June 2011 9713 paper 2 steps 1–7
	Question paper and mark scheme available from Teacher Support at http://teachers.cie.org.uk/

	11a(iv)
	Check data entry
	Revision on the learners’ understanding of the purpose of both validation and verification.  Revise methods of validating and verifying data and selecting the right method for different applications.
	Exercises in data entry and manual verification of the data entered.

	
	
	
	Exercises in setting and testing validation rules applied to individual fields.

	
	
	Practice exam question June 2011 9713 paper 2 steps 8-11
	Question paper and mark scheme will be available from Teacher Support at http://teachers.cie.org.uk/

	11b
	Select subsets of data using one or more criteria
	Revision and practice searching using the logical operators for LIKE, is equal to, is not equal to, less than, greater than, greater than or equal to and less than or equal to.
	Prepare databases with a variety of data types, to enable a variety of search techniques.

	
	
	Revision of searching using Boolean logic, AND, OR and NOT, including using AND searches to search for data within a specified range.
	

	
	
	Revision of searching using wildcard searches to find items starting with, ending with, or containing specific characters or strings.
	

	11c
	Sort data using one or more criteria
	Teach sorting the database in its original (table) format and sorting the database at run time (within a report).  Sorting should be on all field types and be both ascending and descending.
	Prepare databases with a variety of data types, to enable a variety of sorting exercises, at table level and in report generation.

	11d
	Perform calculations on numeric data
	Teach the use of arithmetic operations/numeric functions to perform calculations using both calculated fields which are calculated at run time and calculated controls (within reports) which are calculated at run time.  
Calculations should include basic mathematical operators (addition, subtraction, multiplication, division) as well as functions such as sum, average, maximum, minimum and counting.
Practice exam question June 2011 9713 paper 2 steps 13–15
	Prepare databases with a variety of numeric fields to enable practice calculations to be performed using all the required operators, formulae and functions.

Question paper and mark scheme are available on Teacher Support at http://teachers.cie.org.uk/

	11e(i)
	Use the display features of the package to produce an electronic or printed report
	Teach the design of reports for both electronic and printing methods of output.  This should involve the use of manually designing reports rather than just relying on wizards to generate pre-defined page layouts.  

Data alignment (for example left, right and centre aligned) and displaying the data in specified formats (like percentage values, currency, decimal with a specified number of decimal places and integer values).  Learners must be taught how to hide controls containing both data and labels, and in reverse how to show hidden controls.  

Learners must be familiar with ensuring that they can print out evidence of the calculations/formulae used.  All controls within a report should be edited so that all data and labels are fully visible, without any truncation.
	Prepare databases with a variety of data types, to enable a variety of reports to be created.

	
	
	Teach the use of headers and footers in the context of printed (database generated) reports.  

The headers should include the page header, section header and report header and the footers should include the report footer, section footer and page footer.  

This should include the placing of calculated controls within these sections in order to produce a variety of different results.  

Learners must ensure good page layout without overlapping or compressed data and labels.  

Learners must also practise producing a range of reports such as label production and personalised invitation generation.
	

	11e(ii)
	Group data
	Teach the production of a grouped report, including the use of a grouped header and footer.  Group data by more than one field.
	Prepare databases with a variety of data types, to enable grouped reports to be created.

	11e(iii)
	Summarise data
	Use the features of the database to produce summary data, with functions like sum, average, counting, maximum, minimum, first occurrence of… etc.  Also develop the use of cross-tab queries (sometimes called pivot tables) to produce two dimensional summaries of the data.
	Prepare databases with a variety of data types, to enable a variety of summaries to be created.

	11e(iv)
	Export the data into a format that can be used in a different package
	Teach the exporting of data (in different formats such as tables, queries or reports) into a common text format (like .csv, rtf and .txt). 
Develop an understanding of the advantages, disadvantages and appropriate uses of each of these formats.  Export the data into a format that can be used by a charting package.
	

	11e(v)
	Produce an appropriate type of graph or chart with suitable labels
	Discuss the uses of each type of chart, and which type is the most appropriate type for which function.  

Use the exported data to select the most appropriate chart type for the application.  The chart types could be bar, pie, line graph, comparative bar chart and comparative line graph, the data series (contiguous or non-contiguous) selected and labels (title, legend, segment labels, percentages, category axis labels, value axis labels, series labels and scales) must also be appropriate to the application. 

Axes must be adjusted as appropriate (by defining maximum and minimum values) and secondary axes may also be required. 

Place, move and resize the chart as specified, particularly if it is to be integrated into a document/report.   Ensure that all chart elements (particularly labels) are fully visible.
	Prepared data sets designed for a variety of chart production.

	
	
	Practice exam question November 2010 9713 Paper 2 Step 28.
	Question paper and mark scheme available from Teacher Support at http://teachers.cie.org.uk/


Unit 12: Integration 1
Recommended prior knowledge
Learners will require a basic understanding of the operating system.  In preparation for this module it is recommended that the material from Cambridge IGCSE ICT (syllabus code 0417) has been covered, especially the whole of Unit 12 (Integration). In preparation for this module you could cover the following topics: handling passwords to gain access to the operating system, applications software and data.  They will also require a basic knowledge of file management techniques including:

· creating, renaming, deleting and access to directories/folders

· browsing a directory or folder

· creation of different file types
Context
This unit can be studied on its own or in conjunction with other practical units.  It is recommended that other practical units like Unit  8 (Software Selection), Unit 9 (Communication), Unit 10 (Document and presentation production) and Unit 11 (Databases and charts) are studied before this unit.
Outline

This unit covers the following areas:

The use of a range of software packages to combine:
· text

· images

· graphs/charts

· numeric data
	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	12a
	Combine text, images, graphs/charts and numeric data to produce a single document/presentation/report
	Revise drag and drop, cut, copy and paste and object link embedding.

Introduce importing objects into an applications package.
Combine a variety of objects into a word processing/ desktop publishing document or presentation, like text, clip art, graphs/charts, database report, data table, numeric data and data from a website.  Import objects from a variety of different sources like scanner, digital camera and websites.  Ensure that information is placed as specified and that the consistency of display (including house style) is maintained.  Ensure that information extracted from external sources is free from copyright or other legislation.
Repaginate documents to ensure that page breaks are positioned appropriately.  See Unit 10e (iv).
	Prepare a variety of source objects which learners can copy, import, embed into a word processed or desktop published document, a presentation or other form of report.

	
	
	
	Prepare a variety of source objects which learners can copy, import, embed into a word processed or desktop published document, a presentation or other form of report.


Unit 13: Output data 
Recommended Prior Knowledge
Learners will require a basic understanding of the operating system before embarking upon this section.  In preparation for this module it is recommended that the material from Cambridge IGCSE ICT (syllabus code 0417) has been covered, especially the whole section on output data.
In preparation for this module you could cover the following topics: handling passwords to gain access to the operating system, applications software and data.  They will also require a basic knowledge of file management techniques including:

· creating, renaming, deleting and access to directories/folders

· browsing a directory or folder

· creation of different file types
Context
This unit can be studied on its own or in conjunction with other practical units.  It is recommended that this section is studied alongside other practical units like Unit 8 (Software selection), Unit 9 (Communication), Unit 10 (Document and presentation production), Unit 11 (Databases and charts) and Unit 12 (Integration).
Outline

This unit covers the following areas:

· saving documents and objects

· printing documents and objects

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	13a
	Save and print the document/presentation/object/data
	Save and print the document as specified, including draft document, final copy, email, file attachment and screen shots.
Save and print the object/data as specified, including database reports, data tables, graphs and charts.
Save specified data selection in a format suitable for importing into a text-based document.
Print documents with screen shot evidence showing how a variety of skills and effects have been demonstrated.
	Utilise documents, objects and data from other practical modules for this. 


Unit 14: Data handling 2 – Spreadsheets
Recommended prior knowledge
Learners will require a basic knowledge of and some practical skills in data analysis, modelling and in the use of spreadsheet facilities.  In preparation for this module it is recommended that the material from Cambridge IGCSE ICT (syllabus code 0417) has been covered, especially the section on data analysis.

This should include the following:

· creating a model layout

· entering text

· entering numeric data

· entering formulae

· using functions

· selecting subsets of data (AND and OR)

· adjusting numeric data format and cell sizes

· saving model layout and formulae

· printing the data model displaying formulae

· printing the test model displaying values

· printing extracts
In preparation for this module you could cover the following topics: handling passwords to gain access to the operating system, applications software and data.  They will also require a basic knowledge of file management techniques including:

· creating, renaming, deleting and access to directories/folders

· browsing a directory or folder

· creation of different file types
Context
This unit can be studied on its own or in conjunction with other practical sections.  There is no requirement to study any other units prior to this one.
Outline

This unit covers the following areas:

The use of spreadsheet software to:

· create a data model as specified by keying data with 100% accuracy and by importing data

· check data entry

· manipulate rows and columns

· manipulate windows

· name cells and ranges

· rearrange cells and/or manipulate their contents

· enter formulae to meet requirements

· enter functions to meet requirements

· test the data model

· adjust the page layout

· format rows, columns and cells

· enhance and emphasise cells

· adjust row, column and cell sizes so that all data, labels or formulae are visible

· select subsets of data using more than one criterion

· sort the data using one criterion or two criteria

· use the display features of the package to produce an electronic or printed report with selected data only

· export the data into a format that can be used in a different package.

Learners will also need to:

· manually verify data entry 

· understand the purpose of validation and verification

· understand the need for corporate house styles and apply these to data models

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	14a(i)
	Create a data model as specified by keying data with 100% accuracy and by importing data
	Revise the design of a sensible model layout so that additional data can be added where appropriate without restructuring the model.  Revise and review the use of editing skills like: cut, copy, paste, drag and drop, fill and formulae replication.  Ensure that learners have a sound understanding that the spreadsheet model can be multi-layered spreadsheets in a single workbook.  

Understand the importance of entering data into the model with 100% accuracy. 

Teach importing data into a spreadsheet model using data files from the specific spreadsheet or using generic file types including .csv format.   Importing the data could include from a source data file or from another open spreadsheet or table within an open document.  Learners will need to practise this skill with a variety of different files. 
	Exercises that can be teacher marked or peer marked in order to practise and reinforce 100% accuracy in all data entry.  Peer marking is suggested to try and ensure learners can carefully verify data entry. 

Prepared spreadsheet files, documents containing tables and prepared generic data files in .csv format.

	14a(ii)
	Check data entry
	Revision on the learners’ understanding of the purpose of both validation and verification.  Revise methods of validating and verifying data and selecting the right method for different applications.
	Exercises in data entry and manual verification of the data entered.
Exercises in setting and testing validation rules applied to individual cells.

	14a(iii)
	Manipulate rows and columns
	Teach the insertion and deletion of both rows and columns into/from a spreadsheet model.  Learn to move rows and columns, resize them to show all data and to hide rows and columns.  Teach how to protect rows and columns in order to prevent users from inserting, deleting or formatting rows and columns.
	Exercises in inserting, deleting and manipulating rows and columns.

	14a(iv)
	Manipulate windows
	Teach learners how to split windows and restore the windows in order to view/work on two remote parts of a spreadsheet at the same time.
Teach the learners how to freeze and unfreeze window panes in order to view important cells whilst scrolling through other elements of the spreadsheet.
	Prepare large spreadsheets with more than one screen width and one screen depth of data so that learners split and restore windows.
Prepare a very large single spreadsheet in order to freeze panes for scrolling.  This may be the same spreadsheet as above.

	14a(v)
	Name cells and ranges
	Ensure learners have an understanding of the function of named cells and ranges.  Revise and practise how to name cells and ranges of cells.  Explain how to use these cell ranges instead of defining absolute cell referencing within replicated formulae.

	Prepare exercises in naming individual cells and ranges of data.

	14a(vi)
	Rearrange cells and/or manipulate their contents
	Teach the manipulation of strings by splitting strings into two or more cells, joining strings held in two or more cells, extracting values and/or substrings from strings using features like value, mid, left, right and length in order to determine the number of characters in a string.  This should also include the concatenation of cells.

Teach how to protect individual cells as well as rows and columns.  Learners are to use prepared exercises to protect areas of the spreadsheet, then use peer testing to ensure that the protection works. 
	Prepare exercises in string extraction, manipulation and concatenation.
Prepare exercises for learners to protect rows, columns and cells.

	14a(vii)
	Enter formula/e to meet requirements
	Discuss the structure of formulae and develop the use of formulae to perform calculations, including: add, subtract, multiply, divide, indices.

Learners need to practise the use of these formulae for a variety of different case studies.  
Revise the order of mathematical operations (as used within the software) and the importance of parenthesis (brackets) in ensuring that formulae work as expected.
Develop an understanding of the purpose and application of absolute and relative cell referencing within formulae.  Discuss the layout of, and plan the layout of worksheets with assigned areas for relative and absolute referencing and where named cells and ranges can be used to replace absolute cell referencing.  Learners need practice exercises involving replication with named cells and ranges and absolute and relative cell referencing.
Teach the need for nested formulae, ensuring that the order of mathematical operations is correctly applied in the calculations.
Teach the manipulation of date and time values, including extracting elements from these like the number of days or weeks between specified dates, or the number of minutes or seconds between specified times.
	Prepare exercises to enable learners to practise the use of a variety of formulae in a wide range of case studies.
Prepare exercises involving the replication of formulae involving absolute and relative referencing as well as using named cells and ranges.
Prepare practice exercises in the use of nested formulae.
Prepare exercises in extracting specified date and time values from date and time values. 

	14a(viii)
	Enter functions to meet requirements
	Develop an understanding of commonly used spreadsheet functions like: sum (including calculating totals and sub-totals), average, maximum, minimum, integer, rounding, counting (unconditional and conditional counting), if, and lookup (using generic lookup as well as horizontal and vertical referencing).  Develop an understanding of functions used to manipulate string values and date and time values.  Practise the use of these functions in order to solve specified problems.
Develop an understanding of, and practise using nested formulae and functions, for example nested IF statements.
Practise using nested formulae to solve problems with multiple functions or formulae.
	Prepare exercises in order to practise each function, progressing onto exercises where learners solve problems using the most appropriate functions for the task.
Prepare practice exercises in the use of nested formulae and functions (especially nested IF functions).

	14a(ix)
	Test the data model
	Revise the need for careful choice of test data.  This must ensure that the test data tests every element of the spreadsheet model including testing all formulae, functions, named ranges and validation rules.
Discuss the use of test data, calculating and recording the expected output and mapping this against the actual output.
Use practice exercises to develop data models and test that they produce the expected results.
Choose test data and use this to test the models provided. Ensure normal, abnormal and extreme data is used.
	Provide sample spreadsheet models, the purpose and expected results with a variety of formulae and functions for the learners to check and see if they perform their given functions.  Ensure that some of these models function correctly and some have errors (formulae or functions which have correct syntax) but do not perform the stated purpose.
Prepare sample questions with test data (both appropriate and inappropriate) to test calculations, formulae and functions.
Prepare practice exercises to ensure that suitable testing can be done.
Prepare models to enable the learners to select the test data.


	14b
	Adjust the page layout
	Learners must understand the need for house styles and apply these to spreadsheets and workbooks.
Learners should be able to adjust the page layout in relation to their spreadsheet/workbook by setting the page size (for example A4, A5 or letter and the page orientation to landscape or portrait and be able to adjust the sheet as it is output using features like fit to page.  Margins should be set and row and column headings should be renamed and made visible or invisible as specified.   Colour schemes and house styles should be applied as appropriate.
Teach the use of other page features like headers and footers, and automated text like file details, automated date and page numbering.
	Practise exercises to manipulate the page layout, applying styles and different page settings.

	14c(i)
	Format rows, columns and cells
	Revise the selection of data within the spreadsheet using highlighting to select specified rows, columns, cell/s, only as well as selecting the whole active spreadsheet.
Use practice exercises to format cell/s as text, time in 12 hour and 24 hour clock, dates like short date and long date and numbers like: integer, percentage, decimal, fractions, specified number of decimal places, and a variety of different currency values.  Teach formatting numeric values as text, text orientation with the text/data aligned horizontally or vertically.  Align the cells both vertically (top, middle or bottom) and horizontally (left, centre or right) and set (or remove) text wrapping within a cell so that all data/labels/formulae are visible.  Use conditional formatting to enhance cells.
	Prepare practice exercises for formatting cells, aligning data within cells and for conditional formatting.

	14c(ii)
	Enhance and emphasise cells
	Develop the use of display features to enhance text, like: using colours, shading, patterns to fill cells, bold, underscore, italic, different font styles (font face and point size), borders and colour highlighting.  Merge cells together to improve page layout.  Add comments to a cell.
	Prepare exercises in merging cells and adding comments to cells.

	14c(iii)
	Adjust row, column and cell sizes so that all data, labels or formulae are visible
	Refine skills in adjusting the row width and column height to ensure that all data and labels are fully visible. Re-adjust after changing to formulae view if necessary.  Use ‘best fit’ features of the software if available.
	Prepare exercises in adjusting row and column widths using the features of the software available.

	14d
	Select subsets of data using more than one criterion
	Select subsets of data from provided spreadsheets or calculated lists using AND, OR, NOT, <, >, =, >=, <=, Wildcards and string matching.
Ensure examples used contain multiple search criteria.  These searches must include numeric cells, text, date and time.  Learners should be able to extract the specified data only.
	Provide sample spreadsheet models that can be used for the extraction of subsets of data.

	14e
	Sort the data using one criterion or two criteria
	Practise sorting the data into ascending or descending order on alphanumeric data, numeric data, date and time.
	Provide sample spreadsheet models that can be used for sorting using different data types. 

	14f(i)
	Use the display features of the package to produce an electronic or printed report with selected data only
	Use many of the features above to produce electronic or printed reports showing values/formulae, displaying data in full with no truncation or wrapping (unless specified). 
Practise using headers and footers, and utilise extracts to produce other formats of output, like label production.  Use features like fitting to page, fitting to n pages wide and m pages high.  Display only selected extracts of the data, display validation rules used, use screen shots, show and hide row and columns or just their headings.
	Exercise developed to include many other features from section 14 as re-enforcement and to use different display features.

	14f(ii)
	Export the data into a format that can be used in a different package
	Export the data into a common text format (like .csv .txt or .rtf).  Export data into a graph/charting package to be used for the production of graphs or charts. 

A resource can be developed using a search engine to find ‘spreadsheet data entry exercise’.  The material can then be adapted to suit the specific topic being taught.
	


Unit 15: Integration 2 – Mail merge
Recommended prior knowledge
Learners will require a basic knowledge of, and some practical skills in:

· document production

· the creation of data sources in the form of databases, spreadsheets, tables and text files

· manipulation and selection of data using the facilities of database, spreadsheet and word processing applications
In preparation for this module it is recommended that learners have previously covered the following:

· entering data with 100% accuracy

· opening/loading/importing stored data

· defining database record structures and field types

· sorting data (alphabetical/numeric, ascending/descending)

· selecting data by specified criteria (AND/OR/NOT)

· save/export data for use in other formats including text files

In preparation for this module you could also cover the basic knowledge of file management techniques including:

· creating, renaming and deleting files/folders

· browsing a directory or folder

· saving files in different formats
Context
For A Level, the learners must be able to meet all of the Assessment Objectives 8 to 14 for AS Level.  Subject to this requirement, this subsection may be studied on its own or in conjunction with the other A Level practical units.  There is no requirement to study any other A Level units prior to this one.
Outline

This unit covers the following areas:

The use of appropriate software to:
· Introduction to mail merge
· create master document structure 
· create a source file in the most appropriate applications package

· check data entry 
· set up variable fields for automatic completion

· set up variable fields to control record selection/omission at mail merge run time

· set up fields and prompts for manual completion

· automatically select the required records

· use manual methods and software tools to ensure error-free accuracy

· perform mail merge
Learners will also need to:

· manually verify data entry 

· understand the purpose of validation and verification

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	15
	Introduction to mail merge
	Illustrate Bulk Mail shots using table of contact details (including an email address) as a data source.

Include:

form letters, (recipients address, data, salutation, closure etc.)
labels (standard & custom sizes, use of commercial stationary)
pro-forma (simple table design to facilitate collection and publication of data and information)
fax (appropriate fax layouts and content)
email (standard email fields - from, to, cc, bcc, subject, body)
Demonstrate the use of mail merge functions and commands. 
Teach and allow learners to create the different forms of mass mailing media.
	A prepared word processed table of contact data. Could include:

client id

title

forename

surname

email address

telephone number

address fields including post/zip/? code

make of vehicle

year of manufacture of vehicle

Number of records need to be sufficient to enable sorting and searching opportunities. 

A context for the mailing – e.g. vehicle service reminder.
Exemplar pro forma, fax documents and label stationery.


	15a(i)
	Create master document structure
	Teach learners to create a variety of different types of master documents in their software package and opening different types of master document (importing from rtf or txt format).  

These should be examined to see where merge fields could be placed in order to automate the process. 
	A variety of prepared master documents for a range of applications.

Examples of ‘real life’ documents that could be or have been mail merged would be ideal for this.

	15a(ii)


	Create a source file in the most appropriate applications package
	Cover data source options and format requirements.

Include:

simple word processed table with headers
spreadsheet table with headers
tables in a database
text files: .csv, .tsv, .rtf etc.

Teach learners to create a word processed table as a data source and add data.

Allow learners to practise the merge to new document function.

Allow learners to use the data source to merge data into the output formats created earlier.

Review import/export of data into spreadsheet/database/text applications.

Teach learners to:

export word processed tables as a .csv files

import .csv data to a spreadsheet application

use the spreadsheet file as the data source to merge data into formats created earlier

Review work carried out in 11a, field types and flat-file databases.

Teach learners to:

import .csv data to a database application

use the database table as a data source to merge data into media created earlier.

	Printed copy of table of contact details or provide text file for editing.

	15a(iii) 
	Check data entry 
	Review the work undertaken in section 11 section a(iv).
	

	15a(iv) 


	Set up variable fields for automatic completion
	Discuss commonly used variable fields IF, NEXT, SKIPIF, NEXTIF, COMPARE, IF-THEN-ELSE etc.)

Demonstrate use of IF-THEN-ELSE field in customising merged data.

Using data and output formats created earlier, teach, and allow learners to practise, the use of variable fields in merging to new documents. 
	

	15a (v) 


	Set up variable fields to control record selection/omission at mail merge run time
	Discuss requirements to sort/filter recipients of bulk mailings.

Demonstrate the use of sort/filtering facilities in mail merge tools.

Using data and formats created earlier, teach, and allow learners to practise, the use of sorting/filtering tools in merging to new documents. 
	

	15a

(vi &vii) 


	Set up fields and prompts for manual completion
	Discuss the need to add new or customised information to bulk mailings.

Demonstrate use of ASK and/or FILLIN field in customising merged data.

Teach, and allow learners to practise, the use of variable fields in merging to new documents.
	List of insertions e.g. “service mechanic names” for each contact record for manual entry.

	15a (viii) 


	Automatically select the required records
	Review work carried out in section 11b on QUERIES to select data subsets.

Discuss the need to use pre-written searches/filters for frequently needed subsets of bulk mailing lists.

Demonstrate the use of saved searches (queries) to select records in a database application. Include the use of Boolean operators.
Teach and allow learners to use the previously created database to create queries to select records according to appropriate criteria.
Review work carried out in 11a, relational databases.

Demonstrate the use of queries to select fields from linked records in a relational database.

Review the use of the queries as a data source in a mail merge document.

Provide, or allow learners to create, a linked database with data additional to the database of simple contact details provided or developed earlier.

Teach, and allow learners to practise, the use of queries to select fields from linked records in a relational database as a data source in merging data to new documents.
	Contacts data source as database with pre-written queries

e.g.

Title = Miss OR Ms

Post/Zip code = CB*

Make of vehicle = Mercedes

Year of manufacture <2004
Include related table of details of vehicles linked by client id fields.

e.g.

Max service interval (months)

Max service distance (km) 

Date of last service

Printout of vehicle details or text file for importing

	15b
	Use manual methods and software tools to ensure error free accuracy
	Review and discuss the issues, conventions and skills covered in Unit 10.
	

	15c 


	Perform mail merge
	Review output formats and data sources created previously.

Demonstrate merge to printer, merge to fax and merge to email. Allow learners to merge form letters, and pro-forma to printer.

Optional

Allow learners to merge fax format documents to operating system fax service component – (requires local pc setup). Use screenshots as evidence – 
Allow learners to merge email – (requires compatible email client).
	


Unit 16: Integration 3 – Automation
Recommended prior knowledge
Learners will require a basic knowledge of, and some practical skills in:

· the use of hyperlinks

· the use of code to assist an applications package

· manipulation and selection of data using the facilities of database, spreadsheet and word processing applications
In preparation for this module it is recommended that learners have previously covered the following:

· selecting software

· entering data with 100% accuracy; 

· opening/loading/importing stored data

· creating and controlling an electronic document including mail merge documents

· defining database record structures and field types

· sorting data (alphabetical/numeric, ascending/descending)

· selecting data by specified criteria (AND/OR/NOT)

· save/export data for use in other formats including text files

· creating a spreadsheet model including page and display features

In preparation for this module you could also cover the basic knowledge of file management techniques including:

· creating, renaming and deleting files/folders

· browsing a directory or folder

· saving files in different formats
Context
For A Level, the learners must be able to meet all of the Assessment Objectives 8 to 14 for AS Level.  Subject to this requirement, this sub-section may be studied on its own or in conjunction with the other A Level practical sections.  It is recommended that learners study mail merge and output data prior to this unit.
Outline
This unit covers the following areas:

The use of appropriate software to:

· select appropriate application for a particular task
· create an automated document
· design and create a solution to the task to select electronic documents 

· design and create a solution to the task to select data to be merged with and/or integrated into electronic documents
· design and include error checking and validation tests into these documents 

Learners will also need to:

· understand the purpose of validation and verification

· manually verify data entry 

· create and use a range of validation rules

	Syllabus ref
	Learning objectives
	Suggested teaching activities
	Learning resources

	16a(i) 
	Select the most appropriate software application for a particular task
	Teach the range of software available within the centre and the function and use of each type of software.  Teach the balance between functionality and the time required to create each option, in order to obtain that functionality.  This should include descriptions of macros, hyperlinks (from documents, web pages, etc.), mail merge, and code generated from an applications package.
	Show examples of each type of software available.  These should include: a word processor with mail merge facilities and associated spreadsheet/database/word processed table to provide source data; Software (could be word processor, spreadsheet or database with macro facilities); documents or web pages containing hyperlinks; and a programming language which may be generated by the applications package.  This may be a linear structured language, but is more likely to be an object oriented language like VBA, Visual Basic or C++.
Discuss the strengths and limitations of each of the above types of software for a variety of different applications, including selecting from a range of available documents and data, and for selecting a particular document type and data range for that document.
Examples might include: selecting the creation of an invoice, reminder or receipt for a particular order number; or selecting and producing all orders placed in June to a particular supplier using an automated menu or splash screen.
For each of these types of software discuss the relative advantages and disadvantages including the functionality and limitations of each and the time taken to create the required selection process.

	16a(ii) 
	Create an automated document
	Design a menu / splash screen and the appropriate code in order to allow the user to select, open and run a particular document or file from a pre-determined list.
Each of the following activities are examples, your choice of software may restrict some of these activities:
Write a macro to select from a list of available documents or files
Teach the programming language required to write a macro in an applications package.  Ensure that this can be completed in packages like word processors and spreadsheets.
Create hyperlinks to select from a list of available documents or files
Teach the creation of hyperlinks from web pages, documents, or other applications packages.  
Paste link and object link embedding

Paste link and/or object link embed automated excerpts from a data source (e.g. spreadsheet) for inclusion in a dynamic document.
Write a program or routine (preferably from within the applications package, for example VBA) to select from a list of available documents or files
Using the tools within the applications package (for example using wizards or recording macros) generate code and edit this code to create a menu or splash screen selecting the required data/document/file.  

The features of whichever package/s and language/s that are selected could include the development of a splash screen, or menu using features like: a drop down menu, push buttons, radio buttons, list box, combo box and a command button.
Revision on the learners’ understanding of the purpose of validation.  
Revise methods of validating and data and selecting the right method for different applications.
Teach and allow learners to create the different forms of mass mailing media.
	Prepare a variety of documents or data files that can be opened or executed using the selection process.

A variety of worksheets and exercises to give an understanding of structured code.

Exercises in setting and testing validation rules applied to individual data items including the writing of validation routines in a programming language to test data entry and trap errors.

Exemplar pro forma, fax documents and label stationery.

	16a(iii) 
	Set up a suitable selection facility which will allow the required document/s to be selected and to allow the user to select the data within the document(s)
	Design a menu / splash screen and the appropriate code in order to allow the user to select, open and run a particular document or file from a pre-determined list and allow the user to select the data selected within this document or file.
Each of the following activities are examples, your choice of software may restrict some of these activities:
Write a macro to select from a list of available documents and open the document using merged data from a specified file or files
Teach the programming language required to write a macro in an applications package to open a document, then to select the data to be used within the finished document.
Write a program or routine to select from a list of available documents and open the document using merged data from a specified file or files
Teach the use of a programming language (which may be a linear structured language or an object oriented language like C++, Visual Basic or VBA) in order to create a menu or splash screen selecting the required document, then to select the data to be used within the finished document.  
The features of whichever package/s and language/s that are selected could include the development of a splash screen, or menu using features like: a drop down menu, push buttons, radio buttons, list box, combo box and a command button.
	Prepare a variety of documents and associated data files that can be opened and merged using user defined choices.
A variety of worksheets and exercises to develop structured programming skills.

	16a(iv) 
	Set up a further facility to enable

the user to select the data to

be merged with the chosen

document(s)
	Similar examples to those shown in 16a(iii) can be applied in this section. Programming languages (linear or object oriented) can be used for this, as could QUERIES that request entry parameters from the user.
	Prepare a variety of documents and associated data files that can be opened and merged using user defined choices.
A variety of worksheets and exercises to develop structured programming skills.


Important note:  
It is impossible to give precise examples or exercises as the software selected within each centre will vary dramatically.  For example:  If a candidate is required to produce a menu to select between an invoice, reminder or receipt.  The candidate must then select and print invoices for order numbers 997 to 1002, a receipt for order 1003 and a reminder for orders 1004 to 1006 using this automated system.

One candidate may choose to use a large database system with user generated splash screens or menus and reports based upon data selected from tables of data or the results of searches.  It may require the order number or numbers to be entered after the type of document has been selected.

Another candidate may use a programming language to write a menu where the order number or numbers are selected prior to the document type and this would be used to launch a word processing package with mail merge facility with automated documents.

For each example like this, there are many methods which would provide suitable solutions.  All learners would need a variety of skills which should include programming skills related to launching, running and selecting data from within applications packages.
V1  3Y01
Cambridge International AS & A Level Applied Information and Communication Technology (9713)
4

[image: image2.jpg]UNIVERSITY of CAMBRIDGE
International Examinations
Excellence in education

Cambridge

International
AS&A Level




[image: image3.jpg]wie CAMBRIDGE

% @ International Examinations

Excellence in education

Cambridge
International
AS & A Level




