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COMPUTER SCIENCE
IMPORTANT INFORMATION

Syllabus review 

Once a course syllabus has been accredited by the Curriculum Council, the implementation of that syllabus will be monitored by the Course Advisory Committee. This committee can advise Council about any need for syllabus review. Syllabus change deemed to be minor requires schools to be notified of the change at least six months before implementation. Major syllabus change requires schools to be notified 18 months before implementation. Formal processes of syllabus review and requisite reaccreditation will apply.

Other sources of information
The Western Australian Certificate of Education (WACE) Manual contains essential information on assessment, moderation and other procedures that need to be read in conjunction with this course.

The Curriculum Council will support teachers in delivering the course by providing resources and professional development online.

The Curriculum Council website www.curriculum.wa.edu.au provides support materials including sample programs, assessment outlines, assessment tasks, with marking keys, sample examinations with marking keys and grade descriptions with annotated student work samples.

WACE providers

Throughout this course booklet the term ‘school’ is intended to include both schools and other WACE providers.

Currency statement

This document may be subject to minor updates. Users who download and print copies of this document are responsible for checking for updates. Advice about any changes made to the document is provided through the Curriculum Council communication processes.
Copyright

© Curriculum Council, 2008.

This document—apart from any third party copyright material contained in it—may be freely copied or communicated for non-commercial purposes by educational institutions, provided that it is not changed in any way and that the Curriculum Council is acknowledged as the copyright owner.

Copying or communication for any other purpose can be done only within the terms of the Copyright Act or by permission of the Curriculum Council.

Copying or communication of any third party copyright material contained in this document can be done only within the terms of the Copyright Act or by permission of the copyright owners.
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Rationale
The Computer Science course focuses on the fundamental principles, concepts and skills within the field and provides students with opportunities to develop flexibility and adaptability in the application of these in the roles of developers and users. The underpinning knowledge and skills in computer science are practically applied to the development of computer systems and software while the connectivity between computers, peripheral devices and software used in the home, workplace and in education are examined. Students develop problem solving abilities and technical skills as they learn how to diagnose and solve problems in the course of understanding the building blocks of computing.

In this course the impact of technological developments on the personal, social and professional lives of individuals, businesses and communities is investigated. The ethical, moral and legal factors that influence developments in computing will be explored so that students recognise the consequences of decisions made by developers and users in respect to the development and use of technology. 

This course provides students with practical and technical skills that equip them to function effectively in a world where these attributes are vital for employability and daily life in a technological society. It provides a sound understanding of computing to support students pursuing further studies in related fields.

This course provides students with the opportunity to further their achievement of specific overarching learning outcomes from the Curriculum Framework together with the development of the core-shared values.

Course outcomes

The Computer Science course is designed to facilitate the achievement of four outcomes. These outcomes are based on the Technology and Enterprise learning area outcomes in the Curriculum Framework. Outcomes are statements of what students should know, understand, value and be able to do as a result of the syllabus content taught. 

Outcome 1: Technology process
Students apply a technology process to develop computer-based systems.

In achieving this outcome, students:

· investigate ideas and generate proposals; 

· develop solutions that meet specifications and recognised standards; and

· evaluate computer-based solutions.


Outcome 2: Knowledge and understanding of computer-based systems
Students understand the design, application and interactions of hardware and software in computer-based systems.

In achieving this outcome, students:

· understand the appropriate selection and application of computer-based system components;

· understand the nature of the interactions between the elements of computer-based systems; and

· understand the concepts associated with computer-based systems.
Outcome 3: Skills for computer-based systems
Students apply skills to maintain, adapt or develop computer-based systems.

In achieving this outcome, students:

· apply a range of problem-solving techniques when maintaining or developing computer-based systems;

· apply a range of conventions and standards when implementing a maintenance or development solution; and
· apply organisational skills to identify and use appropriate hardware and software resources when maintaining or developing a computer-based system.

Outcome 4: Computer-based systems in society

Students understand the interrelationships between the development and use of computer-based systems, the individual and society.

In achieving this outcome, students:

· understand that developers’ attitudes and values affect the development of computer-based systems; 

· understand that users’ attitudes and values affect the development and use of computer-based systems; and

· understand there are legal, societal and ethical impacts when computer-based systems are developed and adopted.
Course content

The course content needs to be the focus of the learning program. It enables students to maximise their achievement of both the overarching learning outcomes from the Curriculum Framework and the Computer Science course outcomes. 

The course content is divided into five areas; two in Unit A and three in Unit B:

· Systems analysis and development

· Managing data

· Developing software

· Programming

· Networks and communications

The time allocated is divided as indicated in the different stages.

Systems analysis and development

The content in this section covers knowledge of the functions and technical capabilities of systems, how components are configured to form a computer system and factors which affect the design of an information system. The course considers the compatibility of components, output, bandwidth considerations, usability, security, health and safety considerations. Evaluations of systems, devices or components are conducted as well as acquiring computer hardware knowledge and skills.
Managing data
This section of the course addresses the distinction between data and information, including the different types of data (text, number etc.) and the varied representation of data within a computer.  Content includes the representation of data types in data dictionaries, the graphical representation of data, how data is stored into separate entities using a relational database and the process of normalisation.

Developing software

The content includes the management of a Systems Development Cycle (SDC) that includes some basic systems engineering and the application of standards. The course investigates how a developer’s interactions with users affect the development and use of the system. Various methods of developing software systems and the problems associated with connecting systems in an increasingly global environment are addressed. 

The different perspectives of users and developers to the development and use of computer-based systems are explored.

Programming

The different types of programming languages—first, second, third and fourth generation, procedural, non-procedural, object-oriented and scripting languages are investigated. The basic constructs of sequence, selection and iteration are examined. Content addresses the analysing and breaking up problems into small, self-contained units for which procedures or functions are created in a programming language.  The passing of parameters to procedures, functions and modules are included. It includes the means by which records, files and databases in an application are accessed and an understanding of the operation of compilers and interpreters is developed.

Networks and communications

The various structures and components of a network, including the communication media used to combine them are examined. The convergence of technologies, which involves the integration of computers and communication hardware is investigated.  Similarly, the design and creation of networks of various configurations, as well as connecting networks of different types are discussed. The application of connectivity standards, relating to networks and the internet are addressed. Content includes communication software models and standards; the types, purpose and use of protocols, servers and operating systems in communications; and software and the aspects to consider in network security.
Course units

Each unit is defined with a particular focus through which the specific unit content can be taught and learnt. The cognitive difficulty of the content increases with each stage. The pitch of the content for each stage is notional and there will be overlap between stages.

Stage 1 units provide bridging support and a practical and applied focus to help students develop skills required to be successful for Stage 2 units. 

Stage 2 units provide opportunities for applied learning but there is a focus more on academic learning. 

Stage 3 units provide opportunities to extend knowledge and understandings in challenging academic learning contexts. 

Unit 1ACSC

The focus for this unit is the personal use of computer systems. It gives students the knowledge and skills required to maintain a personal computer. It introduces a formal method for developing simple information systems and databases. Whilst considering personal needs, students examine the social, ethical and legal implications of personal computer use.

Unit 1BCSC 

The focus for this unit is the personal use of communication and information systems. It introduces a formal method for developing networks and internet technologies and writing a sequence of simple instructions. They examine the social, ethical and legal implications associated with software development.
Unit 2ACSC 

The focus for this unit is developing systems and producing spreadsheet and database solutions. Students are introduced to the internal, interrelating components of computer-based systems in an industry context. They examine a variety of systems, build on spreadsheet and database skills and gain an appreciation of how these concepts and technologies are used in industry. 

Unit 2BCSC 

The focus for this unit is developing systems solutions and communications. Students are introduced to networking concepts, as applied to industry. Through the use of algorithms, students develop programming skills. Students create solutions exploring the ethical, legal and societal implications of industry-based applications.

Unit 3ACSC

The focus for this unit is the design and development of computer systems and database applications. Students understand the design concepts and tools used to develop relational database systems. They consider the complex interactions between users, developers, the law, ethics and society when computer-based systems are used and developed.

Unit 3BCSC

The focus for this unit is the design and development of communication systems and software solutions using the software development cycle. Students gain the knowledge and skills to create software that solves a range of problems. They use algorithms and structured programming to design and implement software solutions. Students examine attitudes and values that lead to the creation and use of computer-based systems and their effect on society. Students consider networks, communication systems, including security and protocols. 
Time and completion requirements
The notional hours for each unit are 55 class contact hours. Units can be delivered typically in a semester or in a designated time period up to a year depending on the needs of the students. Pairs of units can also be delivered concurrently over a one year period. Schools are encouraged to be flexible in their timetabling in order to meet the needs of all of their students.

A unit is completed when all assessment requirements for that unit have been met. Only completed units will be recorded on a student's statement of results.

Refer to the WACE Manual for details about unit completion and course completion.

Resources

Teacher support materials are available on the Curriculum Council website extranet and can be found at: http://www.curriculum.wa.edu.au/
Vocational Education and Training information

Vocational Education and Training (VET) is nationally recognised training that provides people with occupational knowledge and skills and credit towards, or attainment of, a vocational education and training qualification under the Australian Qualifications Framework (AQF).

When considering VET delivery in WACE courses it is necessary to:

· refer to the WACE Manual, Section 5: Vocational Education and Training, and
· contact education sector/systems representatives for information on operational issues concerning VET delivery options in schools.

Australian Quality Training Framework (AQTF)

AQTF is the quality system that underpins the national vocational education and training (VET) sector and outlines the regulatory arrangements in states and territories. It provides the basis for a nationally consistent, high-quality VET system. 
The AQTF Essential Conditions and Standards for Registered Training Organisations outline a set of auditable standards that must be met and maintained for registration as a training provider in Australia. 

VET integrated delivery

VET integrated within a WACE course involves students undertaking one or more VET units of competency concurrently with a WACE course unit. No unit equivalence is given for units of competency attained in this way.
VET integrated can be delivered by schools providing they meet AQTF requirements. Schools need to become a Registered Training Organisation (RTO) or work in a partnership arrangement with an RTO to deliver training within the scope for which they are registered. If a school operates in partnership with an RTO, it will be the responsibility of the RTO to assure the quality of the training delivery and assessment. 

Units of competency from selected training package qualifications have been considered for integration during the development of this course. The suggested units of competency that have been mapped to the content of individual course units within this course may be suitable for integration. The list is not exhaustive and schools may choose with the approval of an RTO to include additional or alternative units of competency to specifically suit their school program. 
Schools seeking to link delivery of this course with units of competency must read the information outlined in the relevant training package/s. This information can be found at the National Training Information Service website: www.ntis.gov.au. 

National Training Package

ICA05 Information and Communications Technology

Qualifications

ICA10105 Certificate I in Information Technology

ICA20105 Certificate II in Information Technology
Note: Any reference to qualifications and units of competency from training packages is correct at the time of publication.
Assessment

Refer to the WACE Manual for policy and principles for both school-based assessment and examinations. 

School-based assessment

The four types of assessment in the table below are consistent with the teaching and learning strategies considered to be the most supportive of student achievement of the outcomes in the Computer Science course. The table provides details of the assessment types, including examples of different ways that they can be applied and the weighting range for each assessment type.

Teachers are to use the assessment table to develop their own assessment outlines. 

An assessment outline needs to be developed for each class group enrolled in each unit of the course. This outline includes a range of assessment tasks that cover all assessment types and course outcomes with specific weightings. If units are delivered concurrently, assessment requirements must still be met for each unit.



In developing assessment outlines and teaching programs the following guidelines should be taken into account.

· All tasks should take into account teaching, learning and assessment principles from the Curriculum Framework.

· There is flexibility within the assessment framework for teachers to design school-based assessment tasks to meet the learning needs of students.

· Student responses may be communicated in any appropriate form e.g. written, oral, graphical, multimedia or various combinations of these.

· Student work submitted to demonstrate achievement of outcomes should only be accepted if the teacher can attest that, to the best of her/his knowledge, all uncited work is the student’s own.

Evidence collected for each unit should include tasks conducted under test conditions.
	Assessment table

	Weightings for types
	Type of assessment

	Stage 1
	Stage 2
	Stage 3
	

	10–20%
	10–15%
	10–15%
	Investigation

Research work in which students plan, conduct and communicate the findings of an investigation. 
Students are required to communicate ideas providing evidence of research through use of note-taking, drafts and reference lists. 

Types of evidence may include: written report, oral presentation (presentation software, video or audio) observation checklists and evaluation tools (self or peer).
Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 4.

	50–60%
	30–40%
	25–35%
	Production/practical

Project work in which students explore ideas, develop and evaluate solutions and manage processes throughout production. 

Practical work in which students are required to complete tasks and/or exercises designed to develop and/or assess skills in using a programming language and a relational database management system. Programming skills include writing code, compiling, testing and debugging program code. Database skills include creating fields, data types and keys for tables and creating queries, forms and reports.

Types of evidence may include product and/or practical observation checklists or evaluation tools (self or peer) and critical evaluation and modification of ideas.

At least one practical programming task and one practical database task must be conducted under test conditions.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 3.

	15–20%
	15–25%
	20–30%
	Response

Students apply their knowledge and skills in analysing and responding to a series of stimuli or prompts.

Students participate in in-class and out of class activities to demonstrate the use and management of computer systems, develop an understanding of problem analysis, and the creation and evaluation of systems.

Types of evidence may include: diagnostic, summative, formative test and examinations, practical exercises, responses to scenarios and problem-based exercises, and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 2, 3 and 4.

	0–10%
	20–30%
	30–40%
	Examination

Students apply their understanding and skills in Computer Science to analyse, interpret, solve problems and answer questions in examination settings.

These tasks require students to demonstrate the use of technical terminology, knowledge and application of Computer Science. It is expected that assessment items allow students to respond to their highest level of understanding.

Types of questions for Stage 2 will include multiple choice, short answer and extended answer. Questions for Stage 3 will include short answer and extended answer.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2, 3 and 4.


Grades

Schools assign grades following the completion of the course unit. The following grades may be used:

Grade
Interpretation


A
Excellent achievement


B
High achievement


C 
Satisfactory achievement


D
Limited achievement


E
Inadequate achievement

Each grade is based on the student’s overall performance for the course unit as judged by reference to a set of pre-determined standards. These standards are defined by grade descriptions and associated annotated work samples.

Grade descriptions:

· describe the range of performances and achievement characteristics of grades A, B, C, D and E in a given stage of a course
· can be used at all stages of planning, assessment and implementation of courses, but are particularly important as a final point of reference in assigning grades

· are subject to continuing review by the Council.

The grade descriptions are included in Appendix 1. Together with associated annotated work samples for this course, grade descriptions can be accessed on the course page at 
http://www.curriculum.wa.edu.au/ 

Examination details

There are separate examinations for Stage 2 pairs of units and Stage 3 pairs of units. 

In their final year, students who are studying at least one Stage 2 pair of units (e.g. 2A/2B) or one Stage 3 pair of units (e.g. 3A/3B) will sit an examination in this course, unless they are exempt.

Each examination will assess the specific content, knowledge and skills described in the syllabus for the pair of units studied.

Details of the examinations in this course are prescribed in the examination design briefs (pages 23–25). 
UNIT 1ACSC

Unit description

The unit description provides the focus for teaching the specific unit content. 

The focus for this unit is the personal use of computer systems. It gives students the knowledge and skills required to maintain a personal computer. It introduces a formal method for developing simple information systems and databases. Whilst considering personal needs, students examine the social, ethical and legal implications of personal computer use.

Unit content

This unit includes knowledge, understandings and skills to the degree of complexity described below. 

Typically 40 percent of the allocated time would be for systems analysis and development content and 60 percent for managing data content. 
Systems analysis and development (40%)

Knowledge:

· stages of the Systems Development Life Cycle (SDLC)

· flow of data in an information system

· input

· processing

· output

· storage

· functions of computer hardware components 
· input 

· keyboard

· mouse

· microphone

· digital camera/web cam

· scanner

· output 

· monitor

· printer

· speaker/headphones

· processing

· Central Processing Unit (CPU)
· Control Unit (CU)
· Arithmetic Logic Unit (ALU)
· registers

· storage—primary, secondary

· Random Access Memory (RAM)

· Read Only Memory (ROM)

· operating systems 
· types of hardware booting process 
· cold

· warm

· hot 

· how user wants influence the choice, use and creation of personal computer systems.
Skills:

· apply different hardware booting processes 
· cold

· warm

· hot 

· connect peripheral devices to a computer system

· ports 

· USB

· Firewire

· PS2

· Ethernet

· serial

· install simple software

· apply basic care and handling of hardware equipment measure to ensure personal safety and proper use of components

· use basic maintenance and protection software for:

· defragmenting

· error checking

· disk cleaning

· backing up

· anti-malware

· use basic maintenance procedures to rectify simple computer difficulties. 

Managing data (60%)

Skills:

· appropriate use of common application software

· word processing

· use of common formatting features

· spreadsheets

· use of simple functions (sum, average, min, max)

· use of simple formulae (addition, subtraction, multiplication and division)
· sort data

· databases

· components of a single table database (field, record, file)

· use of a form to enter data

· apply simple search techniques

· create a simple query

· simple data types (number, text, Boolean, date, currency)

· develop a simple personal database using a single table, simple queries, forms and reports *refer to Specifications booklet
· use directory structures 

· folders

· files.
Knowledge:

· ethical and legal issues in the personal use and storage of data 
· legal requirements and implications of information kept by various bodies about individuals.
VET integrated units of competency
Units of competency may be integrated in appropriate learning contexts if all AQTF requirements are met. Some suggested units of competency that may be suitable for integration are:

ICAU1128B Operate a personal computer

ICAU2005BOperate computer hardware

Note: Any reference to qualifications and units of competency from training packages is correct at the time of publication.

Assessment

The four types of assessment in the table below are consistent with the teaching and learning strategies considered to be the most supportive of student achievement of the outcomes in the Computer Science course. The table provides details of the assessment type, examples of different ways that these assessment types can be applied and the weighting range for each assessment type.

	Weighting

Stage 1
	Type of assessment

	10–20%
	Investigation

Research work in which students plan, conduct and communicate the findings of an investigation. 
Students are required to communicate ideas providing evidence of research through use of note-taking, drafts and reference lists. 

Types of evidence may include: written report, oral presentation (presentation software, video or audio) observation checklists and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 4.

	50–60%
	Production/practical

Project work in which students explore ideas, develop and evaluate solutions and manage processes throughout production. 

Practical work in which students are required to complete tasks and/or exercises designed to develop and/or assess skills in using a programming language and a relational database management system. Programming skills include writing code, compiling, testing and debugging program code. Spreadsheet skills, database skills include creating fields, data types and keys for tables and creating queries, forms and reports.

Types of evidence may include product and/or practical observation checklists or evaluation tools (self or peer) and critical evaluation and modification of ideas.

At least one practical programming task and one practical database task must be conducted under test conditions.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 3.

	15–20%
	Response

Students apply their knowledge and skills in analysing and responding to a series of stimuli or prompts.

Students participate in in-class and out of class activities to demonstrate the use and management of computer systems, develop an understanding of problem analysis, and the creation and evaluation of systems.

Types of evidence may include: diagnostic, summative, formative test and examinations, practical exercises, responses to scenarios and problem-based exercises, and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 2, 3 and 4.

	0–10%
	Examination

Students apply their understanding and skills in Computer Science to analyse, interpret, solve problems and answer questions in examination settings.

These tasks require students to demonstrate the use of technical terminology, knowledge and application of Computer Science. It is expected that assessment items allow students to respond to their highest level of understanding.

Types of questions for Stage 2 will include multiple choice, short answer and extended answer. Questions for Stage 3 will include short answer and extended answer.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2, 3 and 4.


UNIT 1BCSC

Unit description

The unit description provides the focus for teaching the specific unit content. 

The focus for this unit is the personal use of communication and information systems. It introduces a formal method for developing networks and internet technologies and writing a sequence of simple instructions. They examine the social, ethical and legal implications associated with software development.
Unit content

This unit includes knowledge, understandings and skills to the degree of complexity described below.
Typically 20 percent of the allocated time would be for developing software content, 60 percent for programming content and 20 percent for networks and communications content. 

Developing software (20%)

Knowledge:

· hardware and software systems used in personal computing (applications, operating systems)

· interrelationship between users, hardware and software

· input, processing and output for personal computers

· comparison of web-based construction tools

· licensing requirements for software

· single-user

· site licence

· ethical and legal issues associated with software

· copyright

· piracy.

Skills:

· develop simple software solutions using the Software Development Cycle (SDC)

· identify the problem

· identify the inputs and outputs

· plan a solution

· develop a solution

· evaluate the solution

· modify an existing information system.
Programming (60%)

Knowledge:

· components of a computer program *refer to Specifications booklet
· inputs

· processing

· outputs

· 
programming terms

· variables

· control structures

· sequence

· selection

· one-way (if then)

· two-way (if then else)

· concept of data types

· integer

· real

· character

· string.
Skills:

· use variables

· apply control structures

· sequence

· selection

· one-way (if then)

· two-way (if then else)
· use a simple programming language to develop a software solution *refer to Specifications booklet
· use simple web tools to create simple linked web pages

· htm

· html.

Networks and communications (20%)

Knowledge:

· computer hardware components required for a home network 

· modem

· Network Interface Card (NIC)

· switch

· router

· wireless access point

· firewall
· key concepts, terminology and functions of common network components 

· data transmission rates 

· Mbps

· Gbps

· wired data transmission media

· twisted pair

· optical fibre

· wireless transmission

· internet protocols 

· HTTP

· TCP/IP

· SMTP

· POP3

· FTP

· methods to ensure reliability of internet data for personal use 

· measures an individual can take to help maintain data privacy and security 

· role of users in maintaining the security of information transmitted through communication systems.

Skills:

· configure a home computer for internet connection 

· connect common peripheral devices

· create and administer a simple peer to peer network to

· share files

· share peripheral devices (printer, scanner)

· share internet connection

· use of Bluetooth to create a simple personal network

· internet software 

· browser

· plug-in

· electronic communications

· File Transfer Protocol (FTP)

· use application software 

· browser

· electronic communications

· web authoring

· scripting

· upload files to a web server.

VET integrated units of competency
Units of competency may be integrated in appropriate learning contexts if all AQTF requirements are met. Some suggested units of competency that may be suitable for integration are:

ICAU1131B Operate a database application
ICAU1133B Send and retrieve information using web browsers and email

Note: Any reference to qualifications and units of competency from training packages is correct at the time of publication.


Assessment

The four types of assessment in the table below are consistent with the teaching and learning strategies considered to be the most supportive of student achievement of the outcomes in the Computer Science course. The table provides details of the assessment type, examples of different ways that these assessment types can be applied and the weighting range for each assessment type.

	Weighting

Stage 1
	Type of assessment

	10–20%
	Investigation

Research work in which students plan, conduct and communicate the findings of an investigation. 
Students are required to communicate ideas providing evidence of research through use of note-taking, drafts and reference lists. 

Types of evidence may include: written report, oral presentation (presentation software, video or audio) observation checklists and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 4.

	50–60%
	Production/practical

Project work in which students explore ideas, develop and evaluate solutions and manage processes throughout production. 

Practical work in which students are required to complete tasks and/or exercises designed to develop and/or assess skills in using a programming language and a relational database management system. Programming skills include writing code, compiling, testing and debugging program code. Database skills include creating fields, data types and keys for tables and creating queries, forms and reports.

Types of evidence may include product and/or practical observation checklists or evaluation tools (self or peer) and critical evaluation and modification of ideas.

At least one practical programming task and one practical database task must be conducted under test conditions.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 3.

	15–20%
	Response

Students apply their knowledge and skills in analysing and responding to a series of stimuli or prompts.

Students participate in in-class and out of class activities to demonstrate the use and management of computer systems, develop an understanding of problem analysis, and the creation and evaluation of systems.

Types of evidence may include: diagnostic, summative, formative test and examinations, practical exercises, responses to scenarios and problem-based exercises, and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 2, 3 and 4.

	0–10%
	Examination

Students apply their understanding and skills in Computer Science to analyse, interpret, solve problems and answer questions in examination settings.

These tasks require students to demonstrate the use of technical terminology, knowledge and application of Computer Science. It is expected that assessment items allow students to respond to their highest level of understanding.

Types of questions for Stage 2 will include multiple choice, short answer and extended answer. Questions for Stage 3 will include short answer and extended answer.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2, 3 and 4.


UNIT 2ACSC

Unit description

The unit description provides the focus for teaching the specific unit content. 

The focus for this unit is developing systems and producing spreadsheet and database solutions. Students are introduced to the internal, interrelating components of computer-based systems in an industry context. They examine a variety of systems, build on spreadsheet and database skills and gain an appreciation of how these concepts and technologies are used in industry. 

Unit content

This unit includes knowledge, understandings and skills to the degree of complexity described below. This is the examinable content of the course.

Typically 40 percent of the allocated time would be for systems analysis and development content and 60 percent for managing data content. 
Systems analysis and development (40%)
Knowledge:

· project management terms

· planning

· scheduling

· budgeting

· tracking

· system development methodologies

· prototyping
· System Development Life Cycle (SDLC).
Skills:
· apply diagrammatic representation of the SDLC
· create context diagrams 
· create Data Flow Diagrams (maximum four processes)
· detect errors
· create L0 DFD diagrams 

· apply correct symbols and rules

· define system boundaries.
Knowledge:

· computer system hardware and software 

· storage—primary, secondary

· Random Access Memory (RAM)

· Read Only Memory (ROM)

· cache (L1, L2 and L3)

· hard disk
· Solid State Drive (SSD)

· disk storage

· boot process (power up to OS booting including POST)
· concept of Plug and Play
· 
storage capacities
· bit

· byte

· kilobyte

· megabyte

· gigabyte

· terabyte 

· appropriate hardware components for a computer system designed for a specific purpose

· input

· output

· processing

· storage—primary, secondary

· Standard Operating Environment (SOE)

· role of components in the Central Processing Unit (CPU)

· Arithmetic Logic Unit (ALU)
· Control Unit (CU)
· registers

· program counter

· system clock

· data, address and control bus 

· fetch-execute cycle
· trouble shooting
· diagnosis

· solution

· process 

· preventative maintenance
· physical measures
· purpose of an ICT code of conduct

· ethics in the development and use of ICT systems
· piracy

· digital communications etiquette. 

Managing data (60%)

Knowledge:

· spreadsheet terms

· cell

· formula

· label

· worksheet.
Skills:
· create solutions using a spreadsheet application

· functions (Sum, Average, Max, Min, Count, CountIF)

· charts

· lookups (HLookUp, VLookUp)

· sorting.
Knowledge:

· hierarchical structure of data

· character/byte

· field/attribute

· record/tuple

· table/entity/relation

· data protection methods

· encryption

· private key

· public key

· authentication

· passwords

· biometric

· digital signature

· data types 

· number

· date/time

· currency

· text (string)

· Boolean (true/false)

· database terms

· data, field, record, relation, atomicity

· data integrity

· data redundancy

· issues relating to ethics in the storage of personal data. 

Skills:
· resolve simple many to many (M:N) relationship in a multi-table relational database system (maximum three entities) 
· create entity relationship diagrams (ER) for a simple database solution (maximum three entities)

· create a working relational multi-table database which includes

· data types

· relations

· primary and foreign keys

· relationships

· cardinality—1:1, 1:M, M:1, M:N

· validation rules

· forms

· reports

· queries

· produce a visual interface to assist users of a database

· produce user database documentation. 
VET integrated units of competency
Units of competency may be integrated in appropriate learning contexts if all AQTF requirements are met. Some suggested units of competency that may be suitable for integration are:

ICAU2005B Operate computer hardware
Note: Any reference to qualifications and units of competency from training packages is correct at the time of publication.

Assessment

The four types of assessment in the table below are consistent with the teaching and learning strategies considered to be the most supportive of student achievement of the outcomes in the Computer Science course. The table provides details of the assessment type, examples of different ways that these assessment types can be applied and the weighting range for each assessment type.

	
Weighting

Stage 2
	Type of assessment

	10–15%
	Investigation

Research work in which students plan, conduct and communicate the findings of an investigation. 
Students are required to communicate ideas providing evidence of research through use of note-taking, drafts and reference lists. 

Types of evidence may include: written report, oral presentation (presentation software, video or audio) observation checklists and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 4.

	30–40%
	Production/practical

Project work in which students explore ideas, develop and evaluate solutions and manage processes throughout production. 

Practical work in which students are required to complete tasks and/or exercises designed to develop and/or assess skills in using a programming language and a relational database management system. Programming skills include writing code, compiling, testing and debugging program code. Spreadsheet skills, database skills include creating fields, data types and keys for tables and creating queries, forms and reports.

Types of evidence may include product and/or practical observation checklists or evaluation tools (self or peer) and critical evaluation and modification of ideas.

At least one practical programming task and one practical database task must be conducted under test conditions.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 3.

	15–25%
	Response

Students apply their knowledge and skills in analysing and responding to a series of stimuli or prompts.

Students participate in in-class and out of class activities to demonstrate the use and management of computer systems, develop an understanding of problem analysis, and the creation and evaluation of systems.

Types of evidence may include: diagnostic, summative, formative test and examinations, practical exercises, responses to scenarios and problem-based exercises, and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 2, 3 and 4.

	20–30%
	Examination

Students apply their understanding and skills in Computer Science to analyse, interpret, solve problems and answer questions in examination settings.

These tasks require students to demonstrate the use of technical terminology, knowledge and application of Computer Science. It is expected that assessment items allow students to respond to their highest level of understanding.

Types of questions for Stage 2 will include multiple choice, short answer and extended answer. Questions for Stage 3 will include short answer and extended answer.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2, 3 and 4.


UNIT 2BCSC

Unit description

The unit description provides the focus for teaching the specific unit content. 

The focus for this unit is developing systems solutions and communications. Students are introduced to networking concepts, as applied to industry. Through the use of algorithms, students develop programming skills. Students create solutions exploring the ethical, legal and societal implications of industry-based applications.

Unit content

This unit includes knowledge, understandings and skills to the degree of complexity described below. This is the examinable content of the course.

Typically 20 percent of the allocated time would be for developing software content, 60 percent for programming content and 20 percent for networks and communications content. 

Developing software (20%)

Knowledge:

· evolution of programming languages 

· machine

· assembler

· procedural

· non-procedural

· object oriented

· purpose and function of software to operate a computer system

· operating systems 

· utility software

· file compression

· defragmenter

· anti-virus

· anti-malware

· application software 

· requirements for software licensing

· Freeware

· Open source

· Shareware.

Skills:

· develop a system solution using the Software Development Cycle (SDC) 

· state the problem

· plan and design

· develop

· test

· evaluate

· apply software development requirements

· user needs 

· user interface.


Programming (60%)
Apply the SDC to create solutions using psuedocode and an approved programming language. *See Specifications booklet for further information.
Knowledge:

· characteristics of data types: 

· integer

· real (floating point number)

· Boolean

· character

· types of code
· source 

· executable

· control structures

· sequence

· selection

· one-way (if then)

· two-way (if then else)

· multi-way (case, nested if)

· iteration

· test first (while)

· test last (repeat until)

· fixed (for)
· syntax errors

· run-time errors.

Skills:

· use flow charts to plan solutions 

· apply control structures

· sequence

· selection

· one-way (if then)

· two-way (if then else)

· multi-way (case, nested if)

· iteration

· test first (while)

· test last (repeat until)

· fixed (for)

· apply programming code

· constants

· variables

· apply programming techniques 

· internal and external documentation

· select and apply suitable test data for checking the solution

· use trace tables to test for and debug logic errors

· use of number systems within a computer

· binary 

· decimal

· hexadecimal.

Networks and communications (20%)

Knowledge:

· functions of computer hardware components required for industry networks

· router

· switch 

· bridge

· firewall

· modem

· Network Interface Card (NIC)

· wireless access point

· types of communication networks

· PAN

· LAN

· WAN

· WiMAX

· WAP

· client / server and peer-to-peer technologies 
· diagrammatic representation of network topologies for LAN and WAN

· types of network topologies

· star

· different types of transmission media

· twisted pair (UTP and STP)

· fibre optic

· satellite

· microwave

· cellular

· wireless

· communication terms

· protocols

· digital

· analogue

· Ethernet

· error detection in digital data transmission

· parity bit

· checksum

· communication protocols

· FTP

· HTTP

· HTTPS

· SMTP

· security of information over the internet including

· authentication

· encryption

· firewalls

· malware types

· viruses

· worms

· Trojans 

· spyware.

Skills:

· use diagrams to represent network topologies for LAN and WAN.

VET integrated units of competency
Units of competency may be integrated in appropriate learning contexts if all AQTF requirements are met. Some suggested units of competency that may be suitable for integration are:

ICAW2001B Work effectively in an IT environment

ICAW2002B Communicate in the workplace

ICAU2013B Integrate commercial computing packages

ICPMM263B Access and use the internet

Note: Any reference to qualifications and units of competency from training packages is correct at the time of publication.

Assessment

The four types of assessment in the table below are consistent with the teaching and learning strategies considered to be the most supportive of student achievement of the outcomes in the Computer Science course. The table provides details of the assessment type, examples of different ways that these assessment types can be applied and the weighting range for each assessment type.

	Weighting

Stage 2
	Type of assessment

	10–15%
	Investigation

Research work in which students plan, conduct and communicate the findings of an investigation. 
Students are required to communicate ideas providing evidence of research through use of note-taking, drafts and reference lists. 

Types of evidence may include: written report, oral presentation (presentation software, video or audio) observation checklists and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 4.

	30–40%
	Production/practical

Project work in which students explore ideas, develop and evaluate solutions and manage processes throughout production. 

Practical work in which students are required to complete tasks and/or exercises designed to develop and/or assess skills in using a programming language and a relational database management system. Programming skills include writing code, compiling, testing and debugging program code. Database skills include creating fields, data types and keys for tables and creating queries, forms and reports.

Types of evidence may include product and/or practical observation checklists or evaluation tools (self or peer) and critical evaluation and modification of ideas.

At least one practical programming task and one practical database task must be conducted under test conditions.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 3.

	15–25%
	Response

Students apply their knowledge and skills in analysing and responding to a series of stimuli or prompts.

Students participate in in-class and out of class activities to demonstrate the use and management of computer systems, develop an understanding of problem analysis, and the creation and evaluation of systems.

Types of evidence may include: diagnostic, summative, formative test and examinations, practical exercises, responses to scenarios and problem-based exercises, and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 2, 3 and 4.

	20–30%
	Examination

Students apply their understanding and skills in Computer Science to analyse, interpret, solve problems and answer questions in examination settings.

These tasks require students to demonstrate the use of technical terminology, knowledge and application of Computer Science. It is expected that assessment items allow students to respond to their highest level of understanding.

Types of questions for Stage 2 will include multiple choice, short answer and extended answer. Questions for Stage 3 will include short answer and extended answer.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2, 3 and 4.


UNIT 3ACSC

Unit description

The unit description provides the focus for teaching the specific unit content. 

The focus for this unit is the design and development of computer systems and database applications. Students understand the design concepts and tools used to develop relational database systems. They consider the complex interactions between users, developers, the law, ethics and society when computer-based systems are used and developed.

Unit content

It is recommended that students studying Stage 3 have completed Stage 2 units. 

This unit includes knowledge, understandings and skills to the degree of complexity described below. This is the examinable content of the course.

Typically 40 percent of the allocated time would be for systems analysis and development content and 60 percent for managing data content. 
Systems analysis and development (40%)
Knowledge:

· system development methodologies 

· Rapid Application Development (RAD)

· waterfall/cascade

· System Development Life Cycle (SDLC) 

· tools

· stages

· strategies

· documentation

· Context Diagrams as part of the SDLC

· Data Flow Diagrams as part of the SDLC.

Skills:

· apply project management Computer Aided Software Engineering (CASE) tools

· Gantt charts

· Program Evaluation Review Technique (PERT) charts

· apply tools used in a System Development Life Cycle (SDLC) 

· feasibility studies

· data gathering techniques

· implementation strategies

· system and user documentation

· apply Context and Data Flow Diagrams as part of the SDLC

· detect errors in diagrams

· define system boundaries

· create accurate diagrams

· create Context Diagrams

· create Level 0 DFDs

· create Level 1 DFDs.

Knowledge:

· selection of appropriate hardware components for a computer system designed for a specific purpose 

· Standard Operating Environment (SOE)

· roles of an operating system 
· scheduling

· managing concurrency

· managing memory

· managing devices

· file systems

· role of drivers

· types of operating systems

· embedded

· stand alone

· server 

· role of components in the Central Processing Unit (CPU)

· Arithmetic Logic Unit (ALU)
· Control Unit (CU)
· registers

· program counter

· system clock

· data, address and control bus 

· fetch-execute cycle

· purpose of different processor architectures for different types of systems

· types of processing

· distributed

· sequential

· parallel

· multicore

· system performance using benchmarking for

· software

· hardware

· operating systems

· role of disaster recovery plans 

· disaster recovery tools

· online storage 

· snapshot imaging

· incremental backup

· full backup

· RAID (Level 0, 1, 10)

· Uninterruptible Power Supply (UPS)

· platform virtualisation with application virtualisation *See Specifications booklet for further information
· desktop virtualisation 

· personal computer virtualisation

· server virtualisation

· storage virtualisation

· cloud computing 

· purpose

· advantages

· disadvantages

· convergence of technologies
· mobile devices

· disposal of computer components
· environmental issues
· secure disposal of data

· role of law and ethics in the development of ICT systems 
· Intellectual Property 

· role of law and ethics in the use of ICT systems including
· code of conduct

· software and information piracy.

Managing data (60%)

Knowledge:

· physical storage of databases

· online

· local

· types of databases

· distributed

· centralised

· data warehouses, data marts and data mining

· ethical implications

· terms and functions of a database management system

· data dictionary

· data definition

· data duplication

· data integrity
· referential integrity

· domain integrity

· entity integrity

· data redundancy

· data anomalies including insert, delete and update

· data manipulation

· data security

· normalisation of data to 3NF

· role for open systems in database interconnectivity, development and management 

· data driven websites

· user database documentation 
· role of law and ethics in the storage of personal data 

· Privacy laws

· Freedom of Information Act

· disposal of data.

Skills:

· create entity relationship (ER) diagrams to plan a database solution

· detect errors in existing ER diagrams

· create accurate ER diagrams based on updated information
· create data dictionary
· create visual interface and navigation systems to assist users of a database

· normalisation of data to 3NF

· resolve complex many to many (M:N) relationships in a multi-table relational database system (three or more entities)
· 
create a working relational multi-table database which includes

· data types

· relations

· primary and foreign keys

· referential integrity

· relationships

· cardinality—1:1, 1:M, M:1, M:N

· validation rules

· forms

· reports

· simple queries using SQL (up to two tables)

· queries across multiple tables using appropriate database tool

· apply simple programmed control structures, including IF statements, and calculations within the database.

Assessment

The four types of assessment in the table below are consistent with the teaching and learning strategies considered to be the most supportive of student achievement of the outcomes in the Computer Science course. The table provides details of the assessment type, examples of different ways that these assessment types can be applied and the weighting range for each assessment type.

	Weighting

Stage 3
	Type of assessment

	10–15%
	Investigation

Research work in which students plan, conduct and communicate the findings of an investigation. 
Students are required to communicate ideas providing evidence of research through use of note-taking, drafts and reference lists. 

Types of evidence may include: written report, oral presentation (presentation software, video or audio) observation checklists and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 4.

	25–35%
	Production/practical

Project work in which students explore ideas, develop and evaluate solutions and manage processes throughout production. 

Practical work in which students are required to complete tasks and/or exercises designed to develop and/or assess skills in using a programming language and a relational database management system. Programming skills include writing code, compiling, testing and debugging program code. Database skills include creating fields, data types and keys for tables and creating queries, forms and reports.

Types of evidence may include product and/or practical observation checklists or evaluation tools (self or peer) and critical evaluation and modification of ideas.

At least one practical programming task and one practical database task must be conducted under test conditions.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 3.

	20–30%
	Response

Students apply their knowledge and skills in analysing and responding to a series of stimuli or prompts.

Students participate in in-class and out of class activities to demonstrate the use and management of computer systems, develop an understanding of problem analysis, and the creation and evaluation of systems.

Types of evidence may include: diagnostic, summative, formative test and examinations, practical exercises, responses to scenarios and problem-based exercises, and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 2, 3 and 4.

	30–40%
	Examination

Students apply their understanding and skills in Computer Science to analyse, interpret, solve problems and answer questions in examination settings.

These tasks require students to demonstrate the use of technical terminology, knowledge and application of Computer Science. It is expected that assessment items allow students to respond to their highest level of understanding.

Types of questions for Stage 2 will include multiple choice, short answer and extended answer. Questions for Stage 3 will include short answer and extended answer.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2, 3 and 4.


UNIT 3BCSC

Unit description

The unit description provides the focus for teaching the specific unit content. 

The focus for this unit is the design and development of communication systems and software solutions using the software development cycle. Students gain the knowledge and skills to create software that solves a range of problems. They use algorithms and structured programming to design and implement software solutions. The students examine attitudes and values that lead to the creation and use of computer-based systems and their effect on society. Students consider communication systems, including security and protocols. 
Unit content

It is recommended that students studying Stage 3 have completed Stage 2 units. 

This unit includes knowledge, understandings and skills to the degree of complexity described. This is the examinable content of the course.

Typically 20 percent of the allocated time would be for developing software content, 60 percent for programming content and 20 percent for networks and communications content. 

Developing software (20%)

Knowledge:

· software requirements

· network (per seat)
· Enterprise

· commercial/proprietary

· End user licence agreement (EULA)

· factors affecting the development of software 

· user needs 

· user interface

· processing efficiency

· development time

· technical specifications 

· professional ethics of developers when creating new software

· legal obligations of developers when creating new software

· legal and ethical responsibilities of users.

Skills:

· Software Development Cycle (SDC) in planning and developing software solutions 

· analyse detailed requirements

· design data and algorithms

· code data structures and instructions

· debug syntax and logic errors

· test to meet specifications

· document internally and externally

· implement and test with live data

· evaluate performance of the program.

Programming (60%)
Apply the SDC to create prototype solutions using psuedocode and an approved programming language. *See Specifications booklet for further information.
Knowledge:

· characteristics of simple data types: 
· integer

· real (floating point number)

· Boolean

· character

· characteristics of complex data types:

· string

· one-dimensional arrays

· records

· programming concepts

· constants

· variables (local, global, parameters)

· stubs

· statements

· modularisation

· functions

· scope and lifetime of identifiers

· parameter passing (value, reference)

· difference between source code, byte code and executable code

· difference between an interpreter and a compiler
· syntax errors

· run-time errors
· purposes and characteristics of internal and external documentation.

Skills:

· create structure charts

· use pseudocode to represent a programming solution

· apply programming concepts

· constants

· variables (local, global, parameters)

· stubs

· statements

· modularisation

· functions

· scope and lifetime of identifiers

· parameter passing (value, reference)

· apply control structures

· sequence

· selection

· one-way (if then)

· two-way (if then else)

· multi-way (case, nested if)

· iteration

· test first (while)

· test last (repeat until)

· fixed (for)

· apply algorithmic and programming techniques 

· internal and external documentation

· interpret and create structure charts with parameter passing

· select and apply suitable test data and testing techniques

· use trace tables to test for and debug logic errors

· data validation techniques including range checking and type checking.

Networks and communications (20%)

Knowledge:

· role of hardware devices in a variety of network communications 

· router

· switch

· firewall

· modem

· Network Interface Card (NIC)

· wireless access point

· bridge

· gateway

· repeaters

· characteristics of wireless transmission media

· broadcast radio

· satellite

· microwave

· cellular

· characteristics and problems associated with wired transmission media

· twisted pair (UTP, STP)

· fibre optic (single-mode, multi-mode)

· compare network control protocols CSMA/CD and CSMA/CA

· error detection and correction in digital data transmission

· parity bit

· checksum

· communications protocols and standards

· wireless (Bluetooth, Ethernet 802.11x, RFId, WAP)

· wired (Ethernet 802.3)

· TCP/IP (IP4, IP6)

· DHCP and DNS

· purpose of Storage Area Networks and Network Area Storage

· security of networks

· denial of service

· back doors

· IP spoofing

· phishing

· factors influencing the performance of a network such as

· bandwidth

· network design

· data collisions

· excess broadcast traffic.

Skills:

· use diagrams to represent network topologies for LAN, WLAN and WAN.

Assessment

The four types of assessment in the table below are consistent with the teaching and learning strategies considered to be the most supportive of student achievement of the outcomes in the Computer Science course. The table provides details of the assessment type, examples of different ways that these assessment types can be applied and the weighting range for each assessment type.

	Weighting

Stage 3
	Type of assessment

	10–15%
	Investigation

Research work in which students plan, conduct and communicate the findings of an investigation. 
Students are required to communicate ideas providing evidence of research through use of note-taking, drafts and reference lists. 

Types of evidence may include: written report, oral presentation (presentation software, video or audio) observation checklists and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 4.

	25–35%
	Production/practical

Project work in which students explore ideas, develop and evaluate solutions and manage processes throughout production. 

Practical work in which students are required to complete tasks and/or exercises designed to develop and/or assess skills in using a programming language and a relational database management system. Programming skills include writing code, compiling, testing and debugging program code. Database skills include creating fields, data types and keys for tables and creating queries, forms and reports.

Types of evidence may include product and/or practical observation checklists or evaluation tools (self or peer) and critical evaluation and modification of ideas.

At least one practical programming task and one practical database task must be conducted under test conditions.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2 and 3.

	20–30%
	Response

Students apply their knowledge and skills in analysing and responding to a series of stimuli or prompts.

Students participate in in-class and out of class activities to demonstrate the use and management of computer systems, develop an understanding of problem analysis, and the creation and evaluation of systems.

Types of evidence may include: diagnostic, summative, formative test and examinations, practical exercises, responses to scenarios and problem-based exercises, and evaluation tools (self or peer).

Best suited to the collection of evidence of student achievement of Outcomes 2, 3 and 4.

	30–40%
	Examination

Students apply their understanding and skills in Computer Science to analyse, interpret, solve problems and answer questions in examination settings.

These tasks require students to demonstrate the use of technical terminology, knowledge and application of Computer Science. It is expected that assessment items allow students to respond to their highest level of understanding.

Types of questions for Stage 2 will include multiple choice, short answer and extended answer. Questions for Stage 3 will include short answer and extended answer.

Best suited to the collection of evidence of student achievement of Outcomes 1, 2, 3 and 4.


Examination details

Stage 2 and Stage 3
Computer Science
Examination design brief 

Stage 2

Time allowed 

Reading time before commencing work: 
ten minutes

Working time for paper:       
three hours

Permissible items

Standard items: 
pens, pencils, eraser, correction fluid, ruler, highlighters 
Special items: 
non-programmable calculators, MATHOMAT and/or Mathaid and/or any system flowchart template
	Section
	Supporting information

	Section One

Multiple-choice

10% of the total examination

20 questions

Suggested working time: 25 minutes


	Questions in this section could require the candidate to interpret stimulus material including diagrams, tables, algorithm segments and screen captures of databases or programs. 

The candidate is required to indicate the answers on a separate multiple-choice answer sheet by selecting an appropriate response from a choice of four alternatives.



	Section Two

Short answer 

35% of the total examination

10–20 questions

Suggested working time: 65 minutes


	The candidate could be required to explain concepts, apply knowledge, analyse and interpret data, respond to stimulus materials or design solutions to scenarios. 

Questions could relate to stimulus material or a scenario and are structured as a range of closed and open items that increase in complexity. Stimulus material could include diagrams, short excerpts from newspaper or journal articles, algorithm segments and screen captures of databases or programs.


	Section Three

Extended answer 

55% of the total examination

4–10 questions

Suggested working time: 90 minutes
	Questions could include scaffolded questions with parts that relate to scenarios, extended algorithms, database designs, diagrams and tables. 

The candidate could be required to complete or devise clearly labelled or annotated diagrams including context and Level 0 data flow diagrams.




Computer Science
Examination design brief 

Stage 3

Time allowed

Reading time before commencing work: 
ten minutes 

Working time for paper:        
three hours

Permissible items

Standard items: 
pens, pencils, eraser, correction fluid, ruler, highlighters 
Special items: 
non-programmable calculators, MATHOMAT and/or Mathaid and/or any system flowchart template
	Section
	Supporting information

	Section One

Short answer

40% of the total examination

20–30 questions

Suggested working time: 70 minutes


	The candidate could be required to explain concepts, apply knowledge, analyse and interpret data, respond to stimulus materials, design solutions or scenarios. 

Questions could be a range of closed and open items and could relate to stimulus materials or scenarios. Stimulus materials could include diagrams, short excerpts from articles, algorithm segments and screen captures of databases or programs.



	Section Two

Extended answer

60% of the total examination

4–10 questions

Suggested working time: 110 minutes


	The candidate could be required to apply critical thinking skills, analyse and interpret complex data, respond to scenarios, devise clearly labelled diagrams, solutions or parts of solutions.

Questions could be scaffolded or sectionalised and could relate to common scenarios, extended algorithms, relational databases, diagrams or tables. Diagrams could include those related to computer systems, networking, context, Level 0 and Level 1 data flow diagrams.




Appendix 1: Grade descriptions
	A
	Knowledge and understanding

Accurately uses a wide range of terms and concepts associated with current personal computers, home networking and internet connections. Correctly uses non-technical and a range of technical terms associated with personal computer use.

	
	Processes

Gathers and refines data appropriate to personal computer use from relevant sources. Planning and presentation clearly identifies and addresses the key concepts and requirements. Justifies recommendations and conclusions and, where relevant, presents and justifies alternatives.

	
	Database skills

Constructs a workable single database table, appropriately designed data entry forms, simple queries, reports based on queries and/or tables. Uses appropriate field names, descriptions, data types and formats.

	
	Programming skills

Algorithms clearly and accurately represent program requirements. Designs and constructs appropriate user interface and programs function as planned. Programs include sequence, selection and iteration constructs.


	B
	Knowledge and understanding

Accurately uses a range of terms and concepts associated with current personal computers, home networking and internet connections. Correctly uses non-technical and some technical terms associated with personal computer use.

	
	Processes

Gathers and identifies data appropriate to personal computer use. Planning and presentation identify concepts and requirements. Provides recommendations or conclusions with some justifications.

	
	Database skills

Constructs a single database table, appropriately designed form, standard and sort queries, and reports based on queries and/or tables. Uses appropriate field names, descriptions, data types and formats, but some elements are incomplete or missing.

	
	Programming skills

Algorithms represent most aspects of the program. Programs meet most of the planned requirements and include sequence, selection and iteration constructs. Designs and constructs a user interface.


	C
	Knowledge and understanding

Uses terms and concepts associated with current personal computers, home networking and internet connections. Recognises technical terms associated with personal computer use, but uses these inaccurately.

	
	Processes

Gathers limited data or data that is not directly related to the requirements. Planning and presentation identify some of the concepts and requirements, and provides recommendations or conclusions.

	
	Database skills

Constructs a single database table consisting of a form, queries and reports based on tables. Uses appropriate field names, descriptions, data types and formats, although several elements are incomplete or missing.

	
	Programming skills

Shows limited planning of programs, and programs have limited functionality. Programs include sequence, but selection or iteration constructs are not accurately implemented. Designs and constructs a limited user interface.


	D
	Knowledge and understanding

Uses a limited number of terms associated with current personal computers, home networking and internet connections.

	
	Processes

Gathers data that is not directly related to the requirements. Planning and presentation are incomplete and indicate little understanding of the concepts. Recommendations or conclusions are brief or inaccurate.

	
	Database skills

Constructs a single database table with little functionality. Data fields are incomplete, not well named and have inappropriate data types.

	
	Programming skills

Identifies flow chart symbols and uses pseudocode to represent sequence. Demonstrates limited recognition of the sequence, selection and iteration constructs. Shows little evidence of planning for a program, and the program is not functional.


	E
	Knowledge and understanding

Inaccurately uses terms and concepts associated with current personal computers, home networking and internet connections.

	
	Processes

Gathers unrelated data or no data. Planning and presentation are brief or incomplete and unrelated to the requirements. Provides unrelated conclusions.

	
	Database skills

Constructs some components of a non-functional database. Data is not relevant or is not presented.

	
	Programming skills

Demonstrates little recognition of the sequence, selection and iteration constructs and cannot implement these in algorithms and programs.


	A
	Knowledge and understanding

Accurately uses a wide range of terms and concepts associated with Stage 2 hardware, software, data communications and systems. Uses technical and non-technical Computer Science terms. Determines an appropriate method (Systems Development Life Cycle or prototyping) for developing a system; compares the Systems Development Life Cycle and prototyping and justifies the most appropriate method for developing a system.

	
	Processes

Gathers and refines appropriate data from relevant sources. Demonstrates detailed and careful planning and presentation, and analysis or evaluation of the requirements. Justifies recommendations and where relevant presents and justifies alternatives.

	
	Systems skills

Correctly represents more complex information systems as Data Flow Diagrams including Context/Level 0 diagrams, using standard symbols and notations.

	
	Database skills

Constructs a fully operational relational database consisting of 2-3 tables with 1:M relationships, standard and sort queries, including Boolean operators and queries requiring joined tables. Constructs Entity Relationship Diagrams including relationships,1:M cardinality, primary and foreign keys and appropriate attributes; describes normalisation to Third Normal Form.

	
	Programming skills

Accurately represents modular algorithms using pseudocode and flowcharts. Algorithms and programs demonstrate a sound understanding of the sequence, selection and iteration constructs, including nested loops and/or multi-way decisions. Checks algorithm logic using trace tables.


	B
	Knowledge and understanding

Accurately uses a range of terms and concepts associated with Stage 2 hardware, software, data communications and systems. Attempts to use technical and non-technical Computer Science terms. Compares prototyping and Systems Development Life Cycle.

	
	Processes

Gathers and refines appropriate data. Planning and presentation identify and address the key concepts and requirements. Provides recommendations based on limited guidelines and justifies recommendations based on the data collected.

	
	Systems skills

Represents simple information systems as Data Flow Diagrams, including Context/Level 0 diagrams using standard symbols and notations.

	
	Database skills

Constructs a workable relational database consisting of 2-3 tables with 1:M relationships, standard and sort queries, including Boolean operators and queries requiring joined tables. Constructs Entity Relationship Diagrams including relationships, 1:M cardinality, primary and foreign keys and appropriate attributes, although some elements are incomplete or missing; describes some aspects of normalisation.

	
	Programming skills

Represents sequence, selection and repetition constructs using pseudocode and flowcharts. Algorithms and programs demonstrate a sound understanding of the sequence, selection and iteration constructs. Trace tables include most variables and accurately trace non-nested control structures.


	C
	Knowledge and understanding

Uses terms and concepts associated with Stage 2 hardware, software, data communications and systems. Uses non technical terms and attempts to use technical Computer Science terms which may be inaccurate. Defines prototyping and describes the stages in the Systems Development Life Cycle.

	
	Processes

Gathers limited data from a restricted range of sources. Planning and presentation demonstrates some understanding of the concepts and requirements. Provides limited recommendations drawn from the data collected.

	
	Systems skills

Identifies and correctly uses standard Data Flow Diagram symbols, although the Data Flow Diagrams itself may contain logical errors.

	
	Database skills

Constructs a workable relational database, from a given design, consisting of 2-3 tables with 1: M and 1:1 relationships, and standard queries. Constructs Entity Relationship Diagrams including relationships,1:M cardinality, primary and foreign keys and appropriate attributes, although several elements are incomplete or missing; defines normalisation.

	
	Programming skills

Represents simple algorithms using pseudocode and flowcharts, although some elements or logic may be inaccurate. Algorithms and programs demonstrate a satisfactory understanding of the sequence, selection and iteration constructs. Trace tables include most variables, but the trace has some inaccuracies.


	D
	Knowledge and understanding

Uses a limited number of terms and concepts associated with Stage 2 hardware, software, data communications and systems. Uses Computer Science technical terms incorrectly; lists stages in the Systems Development Life Cycle.

	
	Processes

Gathers limited data. Planning and presentation is brief or incomplete and indicates limited understanding of concepts or requirements. Recommendations are brief and not based on data collected.

	
	Systems skills

Identifies standard Data Flow Diagram symbols, although the Data Flow Diagram contains many logical errors.

	
	Database skills

Constructs a relational database with limited functionality. Identifies Entity Relationship Diagram notation; Entity Relationship Diagram diagrams are incomplete and inaccurate.

	
	Programming skills

Identifies pseudocode and flow chart notation. Algorithms and programs are incomplete and inaccurate. Demonstrates little understanding of the sequence, selection and iteration constructs; trace tables are incomplete and inaccurate.


	E
	Knowledge and understanding

Inaccurately uses terms and concepts associated with Stage 2 hardware, software, data communications and systems. Recognises the stages in the Systems Development Life Cycle.

	
	Processes

Gathers limited or unrelated data; planning and presentation is brief or incomplete and unrelated to the requirements. Provides unrelated conclusions.

	
	Systems skills

Identifies standard Data Flow Diagram symbols but cannot apply these in a Data Flow Diagram.

	
	Database skills

Constructs some components of a non-functional database. Identifies Entity Relationship Diagram diagrams.

	
	Programming skills

Demonstrates little recognition of the sequence, selection and iteration constructs and cannot implement these in algorithms and programs. Identifies trace tables.


	A
	Knowledge and understanding

Accurately uses a wide range of terms and concepts associated with Stage 3 hardware, software, data communications and systems. Adjusts the level of Computer Science vocabulary for use in different circumstances; makes comparisons between methods for developing a system and justifies the most appropriate method.

	
	Processes

Gathers and refines appropriate data from a range of contextually relevant sources; planning and presentation demonstrates creativity or metacognition, and a high level of analysis and evaluation of the requirements. Justifies and evaluates recommendations and where relevant, presents and justifies alternatives.

	
	Systems skills

Accurately represents information systems as Data Flow Diagrams using standard symbols and notations; Data Flow Diagrams include Context/Level 0 and 1 diagrams.

	
	Database skills

Constructs a fully operational relational database consisting of 3-6 tables, calculated fields and concatenated fields in queries, update, append, delete and make-table queries. Recognises and resolves M:N relationships. Constructs Entity Relationship Diagrams including relationships, 1:M cardinality, primary keys, foreign keys and appropriate attributes. Normalises data to produce Third Normal Form tables.

	
	Programming skills

Modular algorithms include parameter passing and demonstrate an understanding of global and local variables. Uses appropriate data structures, including 1-dimensional arrays. Trace tables correctly trace the logic of complex algorithms that include modules, parameters and nested control structures; identifies and correctly represents modules and parameter passing in a structure chart.


	B
	Knowledge and understanding

Accurately uses a range of terms and concepts associated with Stage 3 hardware, software, data communications and systems. Uses technical and non-technical Computer Science terms; makes comparisons between methods for developing a system.

	
	Processes

Gathers and refines appropriate data from a range of sources. Planning, presentation and analysis identifies and addresses the key concepts and requirements. Provides recommendations and justifies recommendations based on the requirements and data collected.

	
	Systems skills

Represents information systems as Data Flow Diagrams, including Context/Level 0 and 1 diagrams using standard symbols and notations, with some errors in logic.

	
	Database skills

Constructs a workable relational database consisting of 3-6 tables with 1:M relationships, standard and sort queries, including Boolean operators and queries requiring joined tables. Constructs Entity Relationship Diagrams including relationships, 1:M cardinality, primary and foreign keys and appropriate attributes. Describes normalisation to Third Normal Form and produces normalised tables to Second Normal Form.

	
	Programming skills

Modular algorithms include global and local variables, although they may not be used appropriately. Algorithms demonstrate a sound understanding of the sequence, selection and iteration constructs. Trace tables correctly trace the logic of sequence, selection and iteration algorithms that include nested control structures. Identifies and correctly represents modules in a structure chart.


	C
	Knowledge and understanding

Uses terms and concepts associated with Stage 3 hardware, software, data communications and systems. Attempts to use technical and non-technical Computer Science terms. Describes different methods for developing systems.

	
	Processes

Gathers appropriate data; planning and presentation demonstrates understanding of concepts and requirements. Provides recommendations that are drawn from the requirements and the data collected.

	
	Systems skills

Identifies and correctly uses standard Data Flow Diagram symbols, although the Data Flow Diagram itself contains some logical errors (no or little discrimination between Level 0 and 1).

	
	Database skills

Constructs a workable relational database consisting of 2-3 tables with 1:M relationships, standard and sort queries, including Boolean operators, queries requiring joined tables. Constructs Entity Relationship Diagrams including relationships, 1:M cardinality, primary and foreign keys and appropriate attributes. Describes normalisation to Third Normal Form.

	
	Programming skills

Algorithms demonstrate a satisfactory understanding of the sequence, selection and iteration constructs. Trace tables correctly trace the logic of sequence, selection and iteration algorithms and identifies and correctly uses standard structure chart symbols, although the structure chart itself contains some logical errors.


	D
	Knowledge and understanding

Uses a limited number of terms and concepts associated with Stage 3 hardware, software, data communications and systems. Identifies and lists methods for developing systems.

	
	Processes

Gathers limited data from a small range of sources. Planning and presentation demonstrate limited understanding of concepts and requirements. Provides recommendations that have a tenuous link to the requirements and the data collected.

	
	Systems skills

Identifies and correctly uses standard Data Flow Diagram symbols, although the Data Flow Diagram itself contains many logical errors.

	
	Database skills

Constructs a relational database with limited functionality. Entity Relationship Diagrams include main entities and attributes, but key fields and relationships are inaccurate. Defines normalisation and identifies un-normalised data.

	
	Programming skills

Algorithms demonstrate a limited understanding of the sequence, selection and iteration constructs. Includes most variables in a trace table, but cannot trace the logic. Includes some of the modules in a structure chart, but cannot represent the parameters and link between modules.


	E
	Knowledge and understanding

Inaccurately uses terms and concepts associated with Stage 3 hardware, software, data communications and systems. Identifies methods for developing systems.

	
	Processes

Gathers limited unrelated data. Planning and presentation demonstrates a lack of understanding of concepts and requirements. Provides unrelated recommendations.

	
	Systems skills

Identifies standard Data Flow Diagram symbols but cannot apply these in a Data Flow Diagram.

	
	Database skills

Constructs some components of a non-functional relational database. Many entities and attributes in an Entity Relationship Diagrams are inaccurate. Identifies normalisation.

	
	Programming skills

Demonstrates little recognition of the sequence, selection and iteration constructs and cannot implement these in algorithms and programs. Trace tables do not accurately identify the variables to trace.
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