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0478 Cambridge IGCSE® Computer Science
Suggested scheme of work
[bookmark: CTB01]This scheme of work has been devised to follow a logical route through the new Cambridge IGCSE Computer Science textbook. Its aim is to complete the course by the end of the second term in the second year of study; this will then allow adequate time for revision and exam practice. It is assumed that students will have three and a half hours per week study time in this topic (total study time over five terms: 245 hours 
–145 hours for section 1 and 100 hours for section 2). To ensure a good balance, it is also assumed that sections 1 and 2 of the CIE syllabus will be taught side by side; the scheme of work will therefore assume two hours per week on section 1 of the syllabus (theory) and one and a half hours per week on section 2 of the syllabus (practical). Naturally this can be modified depending on resource allocation, and other factors, available to the students. 

(NOTE: Alternating blue and orange shading is used throughout the scheme of work to help distinguish between chapters and has no real significance regarding the teaching of the topics.)


	Chapter
	Topic
	Approximate time allocation (hours)
	Syllabus references
	Watson & Williams Cambridge IGCSE Computer Science references
	Activities
	Additional notes

	Chapter 1
	Binary systems and hexadecimal
	13
	
	
	
	

	
	Binary systems
	2½
	1.1.1 Binary systems
	Pages 2–3
	Activities 1.1 and 1.2 should be carried out as part of this study
	

	
	Computer memories
	2½
	1.1.1 Binary systems
	Page 4
	
	This topic can be referred back to throughout the course when studying storage and file sizes

	
	Use of binary systems
	2
	1.1.1 Binary systems
	Pages 4–5
	Activity 1.3 should be carried out here (use of registers)
	Registers are studied in more depth in Chapter 4 and this is a simple introduction

	
	Hexadecimal system
	5
	1.1.2 Hexadecimal
	Pages 5–9
	Activities 1.4, 1.5, 1.6 and 1.7 show how to convert between number bases
	

	
	Use of hexadecimal system
	1
	1.1.2 Hexadecimal
	Pages 9–13
	Activity 1.9 is an example of a hex application
	Hexadecimal will be further mentioned in Chapters 4 and 7 but will come up on many occasions when studying computer systems

	Chapter 2
	Communication and internet technologies
	21
	
	
	
	

	
	Data transmission
	4
	1.2.1 Data transmission
	Pages 14–16
	Activity 2.1 should be carried out –serial and parallel data transmission
	This topic includes simplex, half-duplex and full-duplex

	
	USB
	1
	1.2.1 Data transmission
	Page 16
	
	This links into the above topic

	
	Error checking
	6
	1.2.1 Data transmission
	Pages 17–22
	Activities 2.2 and 2.3 cover parity checks; Activity 2.4 covers parity extension (i.e. parity blocks) and Activity 2.5 takes the student through a checksum calculation
	This also links in with security aspects when sending data over the internet (Chapter 8)

	
	IP and MAC addresses
	3
	1.1.2 Hexadecimal
1.2.3 Internet principles of operation
	Pages 22–23
	
	

	
	HTML and web browsers
	7
	1.1.2 Hexadecimal
1.2.3 Internet principles of operation
	Pages 23–25
	Activity 1.8 covers use of HTML code when producing colours on web pages
	Students would find it useful to generate HTML code (refer to textbook: Brown, Sargent and Watson –Cambridge IGCSE Information and Communication Technology (Hodder Education))

	Chapter 3
	Logic gates and logic circuits
	21
	
	
	
	

	
	Logic gates
	3
	1.3.1 Logic gates
	Pages 26–41
	Activity 3.1 introduces the concept of Boolean algebra
	Practical sessions can help here by using equipment (to build up circuits) from the electronics department so that students can understand why logic gates and circuits are used

	
	Truth tables
	4
	1.3.1 Logic gates
	Pages 26–41
	Activity 3.2 introduces the idea of how a truth table helps in predicting the output from a logic circuit
	

	
	Logic circuits
	14
	1.3.1 Logic gates
	Pages 29–41
	Activity 3.3 gets students to draw logic circuits from given Boolean expressions; Activity 3.4 considers everyday problems 
	Activities 3.5 to 3.9 introduce how logic circuits are made in the real world and how they can be simplified; many examples should be covered by students

	Chapter 4
	Operating systems and computer architecture
	14
	
	
	
	

	
	Operating systems
	1½ 
	1.3.6 Operating systems
	Pages 42–43
	
	This involves an overall view since the topic will come up on many other occasions when looking at how computer systems work

	
	Interrupts and buffers
	2½ 
	1.3.6 Operating systems
	Pages 43–44
	Activities 4.2 to 4.4 all suggest extra work looking at uses of buffers (e.g. streaming) and the idea of interrupt priorities
	

	
	Computer architecture
	10
	1.3.2 Computer architecture
	Pages 45–50
	Activities 4.5 and 4.6 involve desktop exercises where students try and manually see how buses and registers etc. interact; Activity 4.7 takes students through the fetch–execute cycle
	Using a desktop exercise makes it easier to see what is going on inside a computer system. Students can try out various scenarios in an effort to understand what is a difficult concept

	Chapter 5
	Input and output devices
	30
	
	
	
	

	
	Scanners 
	3
	1.3.3 Input devices
	Pages 51–54
	
	General purpose and medical or industrial scanners

	
	Barcodes and QR codes
	3
	1.3.3 Input devices
	Pages 54–57
	Activities 5.1, 5.2 and 5.3 allow students to investigate the role of barcodes in a number of applications
	

	
	Cameras, keyboards and pointing devices
	2
	1.3.3 Input devices
	Pages 57–59
	
	

	
	Microphones and recognition software
	2
	1.3.3 Input devices
	Pages 59–60
	Activities 5.4 and 5.5 look at uses of speech and voice recognition
	These two Activities help differentiate between speech and voice recognition

	
	Touchscreen technology
	2½ 
	1.3.3 Input devices
	Page 61
	
	Three types of touchscreen technology in common use are considered here

	
	Sensors
	6
	1.3.3 Input devices
	Pages 61–66
	Activities 5.6 and 5.7 involve the use of sensors in two different applications
	A number of different sensor applications need to be considered 

	
	Interactive whiteboards
	1
	1.3.3 Input devices
	Page 66
	
	

	
	Printers
	6
	1.3.4 Output devices
	Pages 67–70
	
	Application areas for laser, inkjet and 3D printers; students need to know how these printers work

	
	2D/3D cutters and actuators
	1
	1.3.4 Output devices
	Page 71
	
	

	
	Speakers
	1
	1.3.4 Output devices
	Pages 71–72
	Activity 5.10 considers sampling rates as part of sound quality control through speakers
	

	
	LCD and LED monitors/TVs
	2½ 
	1.3.4 Output devices
	Pages 72–73
	Activity 5.11 looks into OLED technology and some of the possible uses in the future
	

	
	Projectors
	1
	1.3.4 Output devices
	Pages 74–75
	
	Two technologies are considered: LCD and DLP

	Chapter 6
	Memory and data storage
	16
	
	
	
	

	
	MIDI systems
	1
	1.1.3 Data storage
	Pages 76–77
	
	This section makes it clear that MIDI files don’t store actual music; students may wish to do some practical work with music department

	
	MP3/MP3 files
	1
	1.1.3 Data storage
	Pages 77–78
	Activity 6.1 involves calculation of storage of MP3 tracks on CD
	

	
	JPEG files
	1
	1.1.3 Data storage
	Pages 78–79
	Activity 6.2 involves calculation of JPEG file sizes
	Activity 6.3 looks at correlation between pixel density and picture quality

	
	Numeric/text formats
	1
	1.1.3 Data storage
	Page 80
	
	

	
	Lossy and lossless file compression
	1
	1.1.3 Data storage
	Pages 80–81
	
	

	
	Primary memory
	3
	1.3.5 Memory, storage devices and media
	Pages 81–83
	Activity 6.4 looks at the uses of RAM and ROM
	

	
	Secondary memory/ storage devices
	3
	1.3.5 Memory, storage devices and media
	Pages 83–84
	Activity 6.5 looks at the benefits and drawbacks of optical media
	

	
	Offline storage devices
	4
	1.3.5 Memory, storage devices and media
	Pages 84–88
	
	

	
	Estimate of file sizes
	1
	1.3.5 Memory, storage devices and media
	Pages 88–89
	Activity 6.6 shows how the size of a file can be estimated
	

	Chapter 7
	High- and low-level languages
	5
	
	
	
	Questions at the end of the chapter can be used for homework, revision or individual classwork

	
	High- and low-level languages
	2
	1.3.7 High- and low-level languages and their translators
	Pages 90–95
	Activities 7.2 and 7.3 look at high- and low-level languages; Activity 7.4 looks at low-level code writing
	Activity 7.1 is a general activity that looks at all three translators; students should combine these topics with Section 2 of the book (writing programming code); Chapter 7 and Chapters 9–12 need to studied together

	
	Compilers
	1
	1.3.7 High-and low-level languages and their translators
	Page 93
	Activities 7.5 and 7.6 involve compilers and interpreters
	Comparison of all three translators needs to be done so that the need for all three becomes clear

	
	Interpreters
	1
	1.3.7 High-and low-level languages and their translators
	Page 93
	Activity 7.5 looks at compilers and interpreters
	

	
	Assemblers
	1
	1.3.7 High-and low-level languages and their translators
	Page 93–94
	Activity 7.4 looks at translation of low-level code
	

	Chapter 8
	Security and ethics
	20
	
	
	
	

	
	Security of data
	4½ 
	1.2.2 Security aspects
1.4.1 Security of data
1.4.3 Security of data
	Pages 97–101
	
	Security of data covers use of the internet, storage of data, transmission of data and use of data, and covers many areas of the syllabus

	
	Loss of data
	1½ 
	1.2.2 Security aspects
1.4.1 Security of data
1.4.3 Security of data
	Page 101
	
	

	
	Firewalls and proxy servers
	2
	1.4.2 Security of data
	Pages 102–103
	
	

	
	SSL and TLS
	2
	1.4.2 Security of data
	Pages 103–104
	
	

	
	Encryption
	3
	1.4.2 Security of data
	Pages 104–107
	Activities 8.1 and 8.2 consider the application of encryption keys
	Both symmetric and asymmetric encryption are included, even though asymmetric encryption is not on the syllabus; this is studied to help understand SSL and TLS and because asymmetric encryption is the more common type encountered

	
	Authentication
	1
	1.4.2 Security of data
	Pages 107–108
	
	

	
	Banking application
	2
	1.4.4 Security of data
	Pages 109–110
	
	

	
	Ethics
	4
	1.5 Ethics
	Pages 110–113
	Activity 8.3 looks at the benefits of companies offering shareware to the public
	Free software, freeware and shareware are all subtly different and students need to find examples of all three types of software and use them in one of the practical sessions

	Chapter 9
	Problem-solving and design
	20
	
	
	
	

	
	Computer systems and sub-systems
	2
	2.1.1 Show understanding that every computer system is made up of sub-systems, which in turn are made up of further sub-systems
	Page 115
	
	

	
	Introduction to algorithm representation
	2
	2.1.1 Use top-down design, structure diagrams, flowcharts, pseudocode, library routines and subroutines
	Pages 116–118
	Activities 9.2 and 9.3 look at breaking into sub-systems and drawing structure charts 
	

	
	Test data
	2
	2.1.1 Suggest and apply suitable test data
	Pages 119–120
	Activities 9.5, 9.6, 9.7 and 9.8 involve providing normal, boundary and erroneous test data
	

	
	Validation and verification
	4
	2.1.1 Understand the need for validation and verification checks to be made on input data (validation could include range checks, length checks, type checks and check digits)
	Pages 120–124
	Activities 9.9, 9.10, 9.11, 9.12 and 9.13 look at validation checks
	

	
	Trace tables
	3
	2.1.1 Use trace tables to find the value of variables at each step in an algorithm
	Pages 125–127
	Activities 9.14 and 9.15 use trace tables
	

	
	Finding errors
	2
	2.1.1 Identify errors in given algorithms and suggest ways of removing these errors
	Pages 127–129
	Activities 9.16 and 9.17 involve finding errors
	

	
	Algorithms
	1
	2.1.1 Produce an algorithm for a given problem (either in the form of pseudocode or flowchart)
	Page 129–130
	
	More practice is given in the Chapter 10

	
	Effectiveness of a solution
	1
	2.1.1 Comment on the effectiveness of a given solution
	Page 131
	Activity 9.19 involves commenting on effectiveness
	

	
	
	3
	2.1.1 Problem-solving and design
	Pages 132–133
	End of chapter questions
	

	Chapter 10
	Pseudocode and flowcharts
	16
	
	
	
	

	
	Assignment
	1
	2.1.2 Understand and use pseudocode for assignment, using ←
	Pages 134–135
	Activity 10.1 looks at assignment statements
	Encourage your students to try out solutions to a variety of different problems by writing algorithms, drawing flowcharts, then on a computer using a language of their choice; no particular programming language will be assumed in this syllabus.
Also encourage your students to test their algorithms by selecting appropriate sets of test data and using trace tables for their algorithms and flowcharts

	
	Conditional statements
	2
	2.1.2 Understand and use pseudocode, using the following conditional statements:
IF … THEN … ELSE …
ENDIF
CASE … OF …
OTHERWISE …
ENDCASE
	Pages 135–137
	Activity 10.2 involves IF … THEN … ELSE … ENDIF and Activity 10.3 involves CASE … OF … OTHERWISE … ENDCASE
	

	
	Loop structures
	3
	2.1.2 Understand and use pseudocode, using the following loop structures:
FOR … TO … NEXT
REPEAT … UNTIL WHILE
… DO … ENDWHILE
	Pages 137–139
	Activity 10.4 looks at the choice of loop structures
	

	
	Input and output statements
	1
	2.1.2 Understand and use pseudocode, using the following commands and statements:
INPUT and OUTPUT (e.g. READ and PRINT)
	Page 139
	
	

	
	Standard actions
	1
	2.1.2 Totalling (e.g. Sum ← Sum + Number)
counting (e.g. Count ← Count + 1)
	Page 139
	
	

	
	Algorithms
	4
	2.1.2 Pseudocode and flowcharts
	Pages 139–141
	Activity 10.5 involves use of test data and Activity 10.6 involves modifying and tracing an algorithm
	

	
	Flowchart symbols
	4
	2.1.2 Understand and use standard flowchart symbols to represent the above statements, commands and structures
	Pages 142–143
	Activity 10.7 involves drawing a flowchart 
	

	Chapter 11
	Programming concepts
	20
	
	
	
	

	
	Programming 
	1
	2.2.1 Programming concepts
	Pages 146–148
	Activities 11.1 and 11.2 are an introduction to programming
	The emphasis should be on practical program writing. You can use the programs on the Teachers CD-ROM to demonstrate; remember to test that they work on your system first

	
	Variables and constants
	1
	2.2.1 Declare and use variables and constants
	Pages 149–151
	Activities 11.3, 11.4 and 11.5 introduce the use of meaningful names for all identifiers
	If Python or another programming language that does not require declaration is used, make sure that your students set up their variables with initial assignment statements. They also need to know the difference between variables and constants in their program

	
	Data types
	2
	2.2.1 Understand and use basic data types: Integer, Real, Char, String and Boolean
	Pages 149–151
	Activities 11.3, 11.4 and 11.5
	Students need to be familiar with the use of all these data types as they are specified in the syllabus

	
	Sequence, selection, repetition, totalling and counting
	4
	2.2.1 Understand and use the concepts of sequence, selection, repetition, totalling and counting
	Pages 151–159
	Activity 11.6
	Students need to be able to identify these concepts in a written program as well as using them in their program writing

	
	Predefined procedures/functions
	2
	2.2.1 Use predefined procedures/functions
	
	
	Identify the predefined functions and or procedures that the programming language you use for teaching provides. For example, most programming languages provide MOD and DIV; there may be predefined functions for string handling and many other routines

	
	Writing programs for a purpose
	10
	2.2.1 Programming concepts
	Pages 159–162
	Activity 11.7 and end of chapter questions
	Students need to be able to explain programming concepts under examination conditions as well as writing programs that work. It is important to encourage students to explain what their program does, and why they chose their variables, constants and test data




	Chapter 12
	Data structures: arrays and using pre-release material 
	20
	
	
	
	

	
	Arrays
	2 
	2.2.2 Declare and use one-dimensional arrays, for example: A[1:n]
	Pages 163–164
	Activity 12.1 involves finding out about arrays and Activity 12.2 looks at the practical declaration of arrays
	Students need to know about sizes of arrays and also how to use arrays practically; this will differ depending on the language used

	
	Array indexes
	2 
	2.2.2 Show understanding of the use of one-dimensional arrays, including the use of a variable as an index in an array
	Pages 165–166
	Activity 12.2 involves the practical declaration of arrays
	

	
	Reading and writing to arrays
	2
	2.2.2 Read or write values in an array using a FOR … TO … NEXT loop
	Page 167–168
	Activity 12.3 involves writing data to arrays; Activity 12.4 involves reading data from arrays
	

	
	Pre-release material
	14
	Pre-release material for the exam
	Page 168
	Activity 12.5 involves working with pre-release material
	This activity includes work related to Sections 2.1 and 2.2, and the pre-release material. Use the ideas on the Teachers CD-ROM to set up suitable exercises

	Chapter 13
	Databases
	10
	
	
	
	

	
	Database structure
	2
	2.3 Define a single-table database from given data storage requirements
	Pages 169–170
	Activity 13.1 
	Activity 13.1 is a general activity that looks at the uses of databases and the type of information stored

	
	Data types
	1
	2.3 Choose and specify suitable data types
	Page 171
	Activities 13.2 and 13.3 involve specifying fields and deciding the validation required
	

	
	Primary key
	1
	2.3 Choose a suitable primary key for a database table
	Page 170
	Activity 13.4 looks at compilers and interpreters
	

	
	QBE
	1
	2.3 Perform a query-by-example from given search criteria
	Pages 171–174
	Activity 13.4 looks at setting up a QBE
	

	
	Practical use of a database
	5
	[bookmark: _GoBack]2.3 Databases
	Pages 175–177
	End of chapter question 1 
	Questions 2 to 5 can be used as exam question practice. These questions can also be useful as further practical examples. Where search conditions are mentioned in the question, students should set up a QBE grid
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