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Introduction

Rationale

This study focuses on the processing of data and the management of information to meet a range of individual and societal purposes.
The rapid pace of development in information and communications technology (ICT) is having a major influence on virtually all aspects of society. Not only does ICT provide the capacity to change how existing tasks and activities are undertaken, but it also creates new opportunities in work, study, recreation, and in personal relationships. Social relations and cultural values also influence the way information and communications technology is used.

It is important that students learn to use ICT and also learn about its capacities, scope and limitations. They need to become innovative in perceiving possible uses of ICT, and to orient themselves towards the future, with an awareness of the implications of these possible uses.

With appropriate knowledge and skills, students will be equipped to make use of ICT and make informed choices, both at a personal level and within the workplace, about the nature of future developments and directions in this exciting and challenging field.

The study of Information and Communications Technology may provide pathways to ICT-specific study programs and careers, and to non-ICT programs that require students to study either an ICT-related subject or expect students to be efficient and effective users of ICT. 
Aims

This study is designed to enable students to:

•
Apply skills, techniques and strategies to creatively and methodically solve information problems and information system problems, in order to foster a willingness, persistence and confidence in using information and communications technology.
•
Understand the hardware and software components and structure of information systems, in order to be capable users and adapters of technology.
•
Critically evaluate how individuals and society are affected by, and can influence, the use of ICT, in order to confidently initiate or respond to technological change.

•
Understand how ICT affects the skills, practices and personnel in the workplace, in order to be effective ICT users in the world of work.
•
Understand those technologies, procedures and legislations that serve to protect the security and integrity of data, in order to foster the legal and respectful use of information and technology.

Structure

The study is made up of six units. Each unit deals with specific content and is designed to enable students to achieve a set of outcomes. Each outcome is described in terms of key knowledge and skills.

Entry

There are no prerequisites for entry to Units 1, 2 and 3. Students must undertake Unit 3 prior to undertaking Unit 4. Units 1 to 4 are designed to a standard equivalent to the final two years of secondary education. Students may elect to do all six units in this study. All VCE studies are benchmarked against comparable national and international curriculum.

Duration

Each unit involves at least 50 hours of scheduled classroom instruction.

Changes to the Study design

During its period of accreditation minor changes to the study will be notified in the VCAA Bulletin. The VCAA Bulletin is the only source of changes to regulations and accredited studies and it is the responsibility of each VCE teacher to monitor changes or advice about VCE studies published in the VCAA Bulletin.

MONITORING FOR Quality

As part of ongoing monitoring and quality assurance, the Victorian Curriculum and Assessment Authority will periodically undertake an audit of Information and Communications Technology to ensure the study is being taught and assessed as accredited. The details of the audit procedures and requirements are published annually in the VCE and VCAL Administrative Handbook. Schools will be notified during the teaching year of schools and studies to be audited and the required material for submission.

Safety

This study may involve the use of potentially hazardous equipment. It is the responsibility of the school to ensure that duty of care is exercised in relation to the health and safety of all students undertaking the study

USE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY

The quantity and nature of information and communications technology will depend on the units offered, the number of students taking the units and the applications of information and communications technology to be studied.

The following resources are recommended requirements for students to be able to demonstrate the required outcomes.

Equipment:

•
computers

•
printers

•
a range of software tools, each supporting the solution of a different type of problem. Problem 

types and associated tools include:

· formatting, storing and retrieving text; for example, word processor, text editor, database management system 
· creating mathematical models; for example, spreadsheet, statistical package, symbolic mathematical package, discrete and continuous simulation packages

· creating multimedia information; for example, packages to edit, retrieve, insert, delete information such as text, sound, static image, moving image

· accessing remote information; for example, email, bulletin board, remote program execution, online information retrieval, packages supporting access to satellite data, gophers, World Wide Web access

· creating graphical output; for example, drawing and graphical packages

· program preparation; for example, tools that support programming, including editing, compilation, execution, debugging/testing
•
link to Internet

•
an ergonomically sound work environment

•
alternative input and output devices; for example, light pen, scanner, digital camera, speakers, 
plotter.
KEY COMPETENCIES AND EMPLOYABILITY SKILLS

This study offers a number of opportunities for students to develop key competencies and employability skills. The Advice for Teachers section provides specific examples of how students can demonstrate key competencies during learning activities and assessment tasks.

LEGISLATIVE COMPLIANCE

When collecting and using information, the provisions of privacy and copyright legislation, such as the Victorian Information Privacy Act 2000 and Health Records Act 2001, and the federal Privacy Act 1988 and Copyright Act 1968 must be met.

Assessment and reporting

SATISFACTORY COMPLETION

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s assessment of the student’s performance on assessment tasks designated for the unit. Designated assessment tasks are provided in the details for each unit. The Victorian Curriculum and Assessment Authority publish an assessment handbook that includes advice on the assessment tasks and performance descriptors for assessment for Units 3 and 4.

Teachers must develop courses that provide opportunities for students to demonstrate achievement of outcomes. Examples of learning activities are provided in the Advice for Teachers section.

Schools will report a result for each unit to the Victorian Curriculum and Assessment Authority as S (Satisfactory) or N (Not Satisfactory).

Completion of a unit will be reported on the Statement of Results issued by the Victorian Curriculum and Assessment Authority as S (Satisfactory) or N (Not Satisfactory). Schools may report additional information on levels of achievement.

Authentication

Work related to the outcomes will be accepted only if the teacher can attest that, to the best of their knowledge, all unacknowledged work is the student’s own. Teachers need to refer to the current year’s VCE and VCAL Administrative Handbook for authentication procedures.

LEVELS OF ACHIEVEMENT

Units 1 and 2

Procedures for the assessment of levels of achievement in Units 1 and 2 are a matter for school decision. Assessment of levels of achievement for these units will not be reported to the Victorian Curriculum and Assessment Authority. Schools may choose to report levels of achievement using grades, descriptive statements or other indicators.

Units 3 and 4

The Victorian Curriculum and Assessment Authority will supervise the assessment of all students undertaking Units 3 and 4.

In Information and Communications Technology the student’s level of achievement will be determined by school-assessed coursework and an end-of-year examination. The Victorian Curriculum and Assessment Authority will report the student’s level of performance on each assessment component as a grade from A+ to E or UG (ungraded). To receive a study score, students must achieve two or more graded assessments and receive S for both Units 3 and 4. The study score is reported on a scale of 0–50. It is a measure of how well the student performed in relation to all others who took the study. Teachers should refer to the current year’s VCE and VCAL Administrative Handbook for details on graded assessment and calculation of the study score. Percentage contributions to the study score in Information and Communications Technology are as follows:

•
Unit 3 school-assessed coursework: 25 per cent

•
Unit 4 school-assessed coursework: 25 per cent

•
End-of-year examination: 50 per cent

Details of the assessment program are described in the sections on Units 3 and 4 in this study design.

Unit 1: Dynamic information

The focus of this unit is how individuals use, and can be affected by, information and communications technology (ICT) in their daily lives. Students acquire and apply a range of knowledge and skills to create on-screen information products that inform, persuade, educate or entertain. They also explore how their lives are affected by ICT by investigating an issue associated with the use of ICT in society. Students develop an understanding of how a computer system handles the data they input when producing solutions and output to information problems.
For this unit students are required to demonstrate achievement of three outcomes. In each outcome, students use authoring software capable of creating dynamic information. The software tools should be selected from these types of software: web authoring and multimedia authoring. Additional types of software can be used, such as analysis and illustration graphic, but they are not mandatory. 
Refer to the Appendix: ICT Glossary for definitions of key words used in this unit.
Area of study 1

ICT techniques
Using ICT to solve information problems involves applying a problem-solving methodology, using techniques and procedures to process and manage data, information and files, knowledge of what characteristics of information suit particular audiences and an understanding of the effect of ICT applications on individuals’ work practices and skills. By evaluating the extent to which an existing printed output such as an instruction manual, a catalogue, a magazine, or a report meets the needs of a known audience, students will develop an understanding of the purposes of information and the characteristics of audiences. In the process of transforming printed output into an on-screen information product, students will develop and apply knowledge and skills in analysing, designing, developing, testing, implementing and evaluating information products. Students are required to obtain feedback from the known audience when evaluating the success of the transformed information product. 

Outcome 1

On completion of this unit the student should be able to transform an existing printed output into an on-screen information product to meet a need for a known audience, evaluate the success of this change and explain its likely impact on the user’s skills or work practice.
Key knowledge

This knowledge includes

•
factors affecting the quality of an information product; 

•
characteristics of audiences; 

•
purposes of information;

•
a problem-solving methodology;

•
tools for representing the design of solutions and output;

•
formats and conventions applied to information in order to achieve its purpose;

•
techniques for manipulating information;

•
elements of design that influence the appearance of on-screen solutions and output; 

•
characteristics of high-quality user interfaces and effective information architecture of on-screen products; 

•
criteria for evaluating the effectiveness of solutions and output;
•
techniques for testing the quality of on-screen information products;
•
effects of ICT on the skills and work practices of individuals.
Key skills

These skills include the ability to

•
analyse requirements needed to produce a solution and output that meets an identified need; 
•
select and apply appropriate design tools and techniques to represent the information architecture of the on-screen information product;
•
apply design elements to enhance the appearance and functionality of the on-screen information product;

•
select and apply appropriate functions, formats and conventions to process data and produce an on-screen information product;

•
apply techniques and procedures to manage the production and handling of electronic files;

•
evaluate the on-screen information product, incorporating feedback gathered from the client;
•
explain likely effects of the on-screen information product on the work practices or skills of the known audience.
AREA OF STUDY 2

ICT components 
A computer system is comprised of individual components that when configured enable the inputting and processing of data and the outputting of information. Through a detailed investigation of one such component, students will develop knowledge and understanding of its role and functions within a computer system. Pivotal to this is an understanding of how data is represented and transferred from one component to another. 

Outcome 2

On completion of this unit the student should be able to create an on-screen dynamic model for an audience, that illustrates the role and functions of a computer system component and its interactions within the system.
Key knowledge

This knowledge includes

•
overview of computer system architecture including the main components, peripherals and their connections; 
•
roles, functions and characteristics of hardware components and device drivers;
•
data types and methods of representing and storing text, sound and images; 

•
physical representations of data;

•
characteristics of audiences.

Key skills

These skills include the ability to

•
represent diagrammatically how a computer component interrelates with other components to form a computer system;

•
explain the role and functions of the selected component within the computer system; 
•
annotate the on-screen dynamic model to show how the data is represented and handled by the component;

•
select and apply appropriate functions, formats and conventions to process data and produce an on-screen dynamic model of a computer system.

AREA OF STUDY 3

ICT issues

Applications of ICT impact on the social and economic well-being of individuals and societies. Through a consideration of one of the contemporary issues listed below, students, working in teams, will develop knowledge about how the application of particular ICT can cause tensions between different stakeholders. Knowledge of the related legal, social, economic and ethical considerations will be developed. 

Outcome 3

On completion of this unit the student should be able to contribute collaboratively to the creation of an on-screen information product that analyses a contemporary ICT issue and substantiates a point of view.

One of the following issues should be selected.

•
Privacy of information

•
Ownership of information
•
Data mining and record matching 

•
Digital divide 

•
Ecommerce 

•
Internet ethics

•
Electronic monitoring

•
Artificial Intelligence
•
Robotics

•
Environment

•
Games and entertainment.

Key knowledge

This knowledge includes

•
how data is processed by the technology related to the selected issue;
•
legal, social, economic and ethical factors associated with the selected contemporary issue;

•
personal and professional responsibilities of the stakeholders; 

•
nature of the positive and negative effects of the issue for each stakeholder;

•
visualising thinking tools for supporting reasoning and decision-making when analysing issues and ethical dilemmas;
•
information search strategies;
•
strategies for coordinating the technical and human resources required to create an on-screen information product. 

Key skills

These skills include the ability to

•
select and apply appropriate tools and techniques to acquire and cite data and information from a variety of sources;
•
prepare a plan that identifies tasks and responsibilities of a team, timelines and indicators for monitoring progress;
•
explain the nature of the selected issue, including identification of the stakeholders;

•
explain the relationship between the selected issue and its associated technology;

•
analyse the causes and effects of the issue using visualising thinking tools;

•
synthesise information regarding the selected issue in order to fairly and accurately report stakeholders’ viewpoints;

•
substantiate with evidence, a team viewpoint regarding the issue;

•
select appropriate software tools and apply suitable functions, formats and conventions to process data and produce an on-screen information product.

ASSESSMENT

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s assessment of the student’s overall performance on assessment tasks designated for the unit.

The key knowledge and skills listed for each outcome should be used as a guide to course design and the development of learning activities. The key knowledge and skills do not constitute a checklist and such an approach is not necessary or desirable for determining the achievement of outcomes. The elements of key knowledge and skills should not be assessed separately.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly add to the workload associated with that program. They must be completed mainly in class and within a limited timeframe. Teachers should select a variety of assessment tasks for their assessment program to reflect the key knowledge and skills being assessed and to provide for different learning styles.

For this unit students are required to demonstrate achievement of three outcomes. As a set these outcomes encompass all areas of study.

Demonstration of achievement of Outcomes 1, 2 and 3 must be based on the student’s performance on a selection of assessment tasks. Where teachers allow students to choose between tasks they must ensure that the tasks they set are of comparable scope and demand. Assessment tasks options for this unit are:

•
producing an information product in response to an identified need, using information and communications technology tools and techniques;
•
visual presentations such as multimedia presentations;
•
oral presentations supported by a visual presentation.
Unit 2: ICT in action
The focus of this unit is how individuals and organisations, such as sporting clubs, charitable institutions, small businesses and government agencies use ICT. Students acquire and apply a range of knowledge and skills to create information products that meet personal and clients’ needs. They also examine how information systems that are networked are used within organisations. 
Students develop and apply knowledge and skills in using a programming language or authoring software, and explore career pathways that require the use of these knowledge and skills. Working collaboratively in teams is an important and effective problem-solving strategy, and this is applied when students solve an information problem for a known client in the community. 
For this unit students are required to demonstrate achievement of three outcomes. Students use software tools in each outcome. For Outcome 1 the software tool should be a programming language or authoring software. The authoring tool should be selected from these types of software: web authoring or multimedia authoring. For Outcome 2 students use authoring software or software that allows images to be animated. For Outcome 3, students use one or both of the software tools listed for Outcome 1.
Refer to the Appendix: ICT Glossary for definitions of key words used in this unit.

Area of study 1

ICT: programming and pathways 
Programming languages or authoring software allows purpose-designed solutions and output to be created. Students undertake a series of discrete programming or authoring tasks to create a folio that demonstrates progression in acquiring and applying programming or authoring knowledge and skills. A journal is used to record the new knowledge and skills applied in each task and to reflect on the learning progress by evaluating the extent to which these knowledge and skills were successfully applied. 
These understandings of the technical and personal attributes associated with programming or web and multimedia authoring are further developed through examining an ICT career pathway, which will focus on:
•
characteristics of the major categories of ICT workers, for example information system providers such as systems analysts, programmers, technical writers, and information system users such as graphic designers, reporters, teachers;
•
entry requirements to a specific ICT job;
•
the main role and tasks involved in the job;
•
career opportunities and pathways. 

Outcome 1

On completion of this unit the student should be able to demonstrate progression by applying skills in using a programming language or authoring software, record the learning progress in an electronic journal and discuss possible career pathways that require the use of these skills.
Key knowledge

This knowledge includes

•
techniques for manipulating data and information to produce solutions and output;
•
naming conventions for files and objects;
•
data types and methods of representing and storing text, sound and images;
•
methods of representing software design;
•
techniques for checking that solutions and output meet specifications;
•
testing and debugging techniques;

•
characteristics of logically constructed electronic learning journals;
•
roles and responsibilities of people who develop and support the application of ICT within organisations;
•
ICT career opportunities and pathways.
Key skills

These skills include the ability to

•
interpret and represent design specifications using appropriate tools;
•
apply techniques for manipulating data and information using a programming language or authoring software;

•
apply testing techniques using test data;

•
compile a folder/folio that demonstrates progression in the application of programming or authoring knowledge and skills;

•
record in an electronic learning journal, the key knowledge and skills applicable to each programming or authoring task and evaluate how well these were applied;
•
research and report on an ICT career and pathway that requires the knowledge and skills associated with this outcome.
AREA OF STUDY 2

Networks 
Networked information systems exist when two or more systems are linked, for example, via cables or wireless technology, so that they can share files and applications, send and receive communications and share resources. Through a detailed investigation of a network within an organisation, students will develop knowledge and understandings of how a set of data flows within a network, including where and how the data is stored and at what points further processing of the data occurs. The network can be a real one used within an organisation or presented as a scenario.
Knowledge of tools to represent data flows, such as context diagrams, and the physical design of networks, such as a network diagram, will also be developed. Students use software that enables visual representations, and where appropriate, animations to indicate data flows.
Outcome 2

On completion of this unit the student should be able to represent a networked information system within an organisation and describe the way a specified set of data flows through the system, where it is stored in the system and where it is processed.
Key knowledge

This knowledge includes

•
reasons for organisations using information systems that are networked;
•
types of information systems and networks; 
•
an overview of types of transmission technology;
•
an overview of network topologies;

•
functions and characteristics of hardware and software components of a network;
•
strategies for securing data and information stored and communicated within and between networks;

•
tools for representing the logical design and physical design of a networked information system.
Key skills

These skills include the ability to

•
identify the type of network within an organisation;

•
select appropriate software tools and apply suitable functions, formats and conventions to visually represent the following components of a networked information system and their relationships: the equipment and the key sources of data used in the network;
•
annotate and animate the visual representation of the network to show data flows, storage points and processing points;
•
document the logical design of the networked information system.
AREA OF STUDY 3

ICT techniques 
Using ICT to solve information problems involves applying a problem-solving methodology to create an information product and using techniques and procedures to efficiently and effectively process and manage data, information and files. In this unit students also take into account the role that the end-users plays in influencing developments in ICT and students develop knowledge and understandings of the effects of ICT on end-users. Students undertake all of the stages of the problem-solving methodology except for documentation. 

By students working in teams to solve an information problem for a known client, they will develop an understanding of how client-imposed constraints affect the techniques and procedures applied when developing solutions and outputs.  Student teams must justify to the client, the worthiness of their information product. A client-based approach provides the opportunity for students to develop and apply, in a real situation, knowledge and understandings about criteria for evaluating the efficiency of processing and the effectiveness of the solution and output.

Teachers can require all teams of students to create a solution for the same client, or with teacher approval, teams can select their client. 
Collaborative problem-solving involves students sequencing tasks, estimating timelines, recording task responsibilities and determining indicators to monitor the progress of the project. Team members record and monitor progress through shared electronic files. 
Students use one or both of the software tools listed for Outcome 1.

Outcome 3

On completion of this unit the student should be able to solve collaboratively an information problem for a client, justify the information product to the client and propose strategies for encouraging the end-users of the information product to recommend further enhancements.
One or more of the following software types should be used to solve the information problem:

•
a programming language;
•
web authoring software;

•
multimedia authoring software;
A client can be:

•
an individual

•
an organisation such as a sporting club, a charitable organisation, a small business such as a farm, a retail outlet, a medical centre.

Key knowledge

This knowledge includes

•
role of end-users in shaping how ICT is used to create information products;

•
a problem-solving methodology; 
•
nature of constraints on a solution; 

•
elements of design that influence the appearance of the on-screen output and the functionality of the solution;

•
tools for representing the design of solutions and output;

•
formats and conventions applied to the production information in order to achieve its purpose;

•
techniques for manipulating data and information;

•
procedures for effectively managing the production and handling of data and information;

•
testing techniques; 
•
criteria for evaluating the efficiency and effectiveness of solutions and output;

•
strategies for coordinating the tasks, people and time required to create a solution and output;
•
effects of using ICT on end-users.
Key skills

These skills include the ability to

•
analyse an information problem including the constraints on the solution; 
•
select relevant design features that suit the needs of the client;

•
select and apply appropriate tools and techniques to represent the appearance of the output and the production of the solution;
•
prepare and follow a plan that coordinates the tasks, people and time required to produce a solution and output;

•
select appropriate software tools and apply suitable functions, formats and conventions to produce a solution and output;

•
apply techniques and procedures to manage the production and handling of files;

•
select and apply testing techniques;

•
apply criteria to evaluate the efficiency and effectiveness of the solution and output;

•
communicate to the client why the information product meets their needs;
•
propose strategies that encourage the end-users of the information product to express their opinions on how it could be improved.
assessment

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s assessment of the student’s overall performance on assessment tasks designated for the unit.

The key knowledge and skills listed for each outcome should be used as a guide to course design and the development of learning activities. The key knowledge and skills do not constitute a checklist and such an approach is not necessary or desirable for determining the achievement of outcomes. The elements of key knowledge and skills should not be assessed separately.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly add to the workload associated with that program. They must be completed mainly in class and within a limited timeframe. Teachers should select a variety of assessment tasks for their assessment program to reflect the key knowledge and key skills being assessed and to provide for different learning styles.

For this unit students are required to demonstrate achievement of three outcomes. As a set these outcomes encompass all areas of study.

Demonstration of achievement of Outcomes 1, 2 and 3 must be based on the student’s performance on a selection of assessment tasks. Where teachers allow students to choose between tasks they must ensure that the tasks they set are of comparable scope and demand. Assessment tasks options for this unit are:

•
information product in response to a client brief, using information and communications technology tools and techniques;

•
visual presentations such as multimedia presentations;

•
oral presentations supported by a visual presentation;
•
a folio 

•
an electronic learning journal to record learning progress;
•
written report, using information and communications technology.
Unit 3: ICT applications 
Units 3 and 4 are designed to be taken as a sequence. This unit focuses on how individuals or organisations use ICT to solve information problems and to participate actively in an ICT-rich society. Students acquire and apply knowledge and skills in creatively solving an information problem to assist in decision-making and in managing tasks and timelines. The solution and output can meet the specific needs of either an organisation, such as a sporting club, a newsagency, a charity, or an individual. Students also explore how the capabilities of networked information systems support teams of workers or learners to problem solve, to share their knowledge and to participate in new ways of learning.

For this unit students are required to demonstrate achievement of two outcomes. Students use software tools in each outcome. For Outcome 1, the software tool should be selected from these types of software: database, spreadsheets. For Outcome 2 the software tool must be capable of creating information products for viewing on-screen. The software tool should be selected from these types of software: web authoring, multimedia authoring. Both of these software tools are studied in Units 3 and 4. Additional software can be used, such as analytical and illustration graphics, but this is not mandatory. 
Refer to the Appendix: ICT Glossary for definitions of key words used in this unit.

Area of study 1

Problem solving 
Using ICT to solve information problems involves applying a problem-solving methodology of analysing, designing, developing, testing, documenting, implementing and evaluating, and using techniques and procedures to efficiently and effectively process and manage data, information and files. Students will develop knowledge and understandings of strategies for managing a project, which entails planning and monitoring tasks, time and resources when creating the solution. This project plan must be developed in the designing stage of the problem-solving methodology. 

The nature of the solution and output is dependent on the decision-making needs of the audience, an individual or an organisation, and their current information-processing practices which will be presented to students in a design brief.
The Victorian Curriculum and Assessment Authority will provide annually a list of minimum software capabilities or equivalents suitable for database and spreadsheet software.

Outcome 1

On completion of this unit the student should be able to propose and apply strategies to produce an information product that meets the decision-making needs of a specific audience. 
To achieve this outcome the student will draw on knowledge and related skills outlined in area of study 1.

Key knowledge

This knowledge includes

•
types of decisions made by individuals and in organisations;
•
characteristics of audiences;

•
a problem-solving methodology;
•
project management strategies for coordinating the development of a solution and output; 
•
tools for representing the design of solutions and output;

•
techniques for validating and efficiently processing data;

•
procedures for effectively managing the production and handling of data and information;

•
formats and conventions applied to the production of information in order to meet its purpose;

•
techniques for testing the solution and output, and for testing user acceptance;

•
criteria for evaluating the efficiency of the solution and the effectiveness of the output.

Key skills

These skills include the ability to

•
analyse a current information-processing practice in order to identify the nature of the problem, the constraints and
the requirements of the solution and output; 
•
select and apply appropriate tools to represent the input requirements, the processing steps and the output requirements;

•
prepare a project management plan and record the progress of creating the solution and output;

•
apply suitable functions, formats, conventions, data validation and testing  to efficiently process data and produce effective output;

•
evaluate how the efficiency of the solution and the effectiveness of the output meet the decision-making needs of the specific audience.

AREA OF STUDY 2

Networks: connections and purposes 
Information systems that are networked support collaborative decision-making, new ways of learning and knowledge sharing. Through a detailed investigation of each of these applications, students develop knowledge and understandings of the technical underpinnings of the networks that enable the sharing of files and applications, the sending and receiving of communications and the sharing of resources. Students will develop an understanding of the variety of settings in which this technology is used in our knowledge-based society for the applications of collaborative decision-making, learning in new ways and sharing knowledge. 
Students express their understandings of the capabilities and purposes of networks in an on-screen information product, which provides them with the opportunity to develop and apply knowledge and skills in designing high-quality user interfaces and effective information architecture, and tools and techniques for using software types such as web authoring and multimedia authoring. Students can also use other types of software such as analytical and illustration graphics, but their use is not mandatory.
The Victorian Curriculum and Assessment Authority will provide annually a list of minimum software capabilities or equivalents suitable for web authoring and multimedia authoring software.
Outcome 2

On completion of this unit the student should be able to create an on-screen information product for a global audience that describes how collaborative problem-solving, new ways of learning and knowledge sharing are supported by networked information systems.
To achieve this outcome the student will draw on knowledge and related skills outlined in area of study 2.

Key knowledge

This knowledge includes

•
types of information systems and settings in which they are used;
•
an overview of the types of networks, functions and characteristics of network operating systems and network architecture;

•
an overview of types of transmission technology;

•
collaborative problem-solving practices, new ways of learning and knowledge sharing practices within a networked environment;

•
elements of design that influence the appearance of on-screen output;
•
characteristics of high-quality user interfaces and effective information architecture of on-screen information products for a global audience;

•
tools for representing the design of the solution and output;
•
techniques and procedures for manipulating information and managing files suitable for a global audience. 

Key skills

These skills include the ability to

•
access and synthesise information from different sources to illustrate the practices associated with collaborative problem-solving, new ways of learning and knowledge sharing; 
•
select and apply appropriate tools and techniques to represent the input requirements, the processing and navigation requirements and the output requirements;

•
visually represent via network diagrams, how networked information systems support each of the identified system applications; 

•
select relevant design features suitable for an on-screen information product for a global audience; 
•
select and apply suitable functions, format and conventions to produce an on-screen information product;

•
apply techniques and procedures for effectively managing the production and handling of data and information, such as regular backups, virus-detection software, classifying files into appropriate directories/folders.

Assessment

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s assessment of the student’s overall performance on assessment tasks designated for the unit. The Victorian Curriculum and Assessment Authority publishes an assessment handbook that includes advice on the assessment tasks and performance descriptors for assessment.

The key knowledge and skills listed for each outcome should be used as a guide to course design and the development of learning activities. The key knowledge and skills do not constitute a checklist and such an approach is not necessary or desirable for determining the achievement of outcomes. The elements of key knowledge and skills should not be assessed separately.

Assessment of levels of achievement

The student’s level of achievement in Unit 3 will be determined by school-assessed coursework and an end-of-year examination.

Contribution to final assessment

School-assessed coursework for Unit 3 will contribute 25 per cent to the study score. 

The level of achievement for Units 3 and 4 is also assessed by an end-of-year examination, which will contribute 50 per cent to the study score.

School-assessed coursework

Teachers will provide to the Victorian Curriculum and Assessment Authority a score representing an assessment of the student’s level of achievement.

The score must be based on the teacher’s rating of performance of each student on the tasks set out in the following table and in accordance with an assessment handbook published by the Victorian Curriculum and Assessment Authority. The assessment handbook also includes advice on the assessment tasks and performance descriptors for assessment.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly add to the workload associated with that program. They must be completed mainly in class and within a limited timeframe. Where optional assessment tasks are used, teachers must ensure that they are comparable in scope and demand. Teachers should select a variety of assessment tasks for their program to reflect the key knowledge and skills being assessed and to provide for different learning styles.

Outcomes
Marks allocated*
Assessment tasks

	Outcome 1
Propose and apply strategies to produce an information product that meets the decision-making needs of a specific audience.
	25
5


	Information product in response to a design brief. Students annotate the solution and output to indicate how the decision-making needs of the specific audience are met.
And

A project management report that includes the management plan and a record of progress.


	Outcome 2
Create an on-screen information product that describes how collaborative problem-solving, new ways of learning and knowledge sharing are supported by networked information systems.

	20

	An on-screen information product.

	Total marks
	50
	


*School-assessed coursework for Unit 3 contributes 25 per cent to the study score.

Unit 4: ICT applications 
This unit focuses on how ICT is used in organisations to solve ongoing information problems, and on the strategies used by organisations to protect the integrity of their data and security of information. Students develop and acquire knowledge and skills in creating a solution and output that can be re-used in the future with new sets of data. When producing solutions and output, students apply all of the problem-solving stages: analysis, design, development, testing, documentation, implementation and evaluation. Students also apply their ICT knowledge and skills to record their decision-making strategies when solving an information problem and to reflect on the effectiveness of these strategies.
In this unit students explore how organisations manage the storage, communication and disposal of data and information in order to minimise threats to the integrity of data and security of information, and to optimise efficient information handling.

Students continue to study both software tools selected in Unit 3. 
Refer to the Appendix: ICT Glossary for definitions of key words used in this unit.

Area of study 1

Organisations and information needs

By solving an ongoing information problem experienced in an organisation, students will develop knowledge and understandings of how information systems enable information needs to be met. Through the application of ICT techniques and procedures and a problem-solving methodology, ongoing solutions are developed that support the goals of these systems. Students also develop knowledge and skills in producing user documentation that supports the ongoing use of the information product. 
Students use both software tools: the ongoing information product is created using database or spreadsheet software, and the on-screen user documentation and the retracing and analysis of the decisions made and actions taken when problem-solving, are created using the software types such as web authoring and multimedia authoring. 
Outcome 1

On completion of this unit the student should be able to solve an ongoing information problem, taking into account the information needs of an organisation, and retrace and analyse the decisions made and actions taken when problem solving.
To achieve this outcome the student will draw on knowledge and related skills outlined in area of study 1.

Key knowledge

This knowledge includes

•
types of decisions made in organizations and their information needs;

•
goals of information systems;

•
role of hardware and software components of an information system;

•
a problem-solving methodology;

•
reasons why information problems occur;

•
nature of the constraints on solutions and output;

•
nature and types of on-screen user documentation;
•
elements of design that influence the appearance of on-screen output;

•
characteristics of high-quality user interfaces and effective information architecture of on-screen information products;

•
tools for representing the design of solutions and output;
•
techniques and procedures for efficiently and effectively processing data to create solutions and output that meet a specific need;

•
criteria for evaluating the efficiency of a solution and the effectiveness of output;

•
techniques for visually representing the decisions made and actions taken when problem-solving;

•
criteria for evaluating the efficiency and effectiveness of the decisions made and actions taken when problem solving.

Key skills

These skills include the ability to

•
identify the goals of an information system and explain how the system can create the information needed by the organisation;
•
analyse current information-processing practices in order to identify the nature of the problem, the constraints and the requirements of the ongoing solution;

•
select and apply appropriate tools and techniques to represent the input requirements, the processing steps and the output requirements of the solution and output, and of the on-screen user documentation;
•
apply suitable functions, formats, conventions, data validation and testing techniques to efficiently and effectively produce an ongoing solution and on-screen user documentation;

•
evaluate how the solution and user documentation meet the information needs of an organisation;

•
record visually the decisions made and actions taken when problem-solving;

•
evaluate the effectiveness of problem-solving strategies.

AREA OF STUDY 2

Data and information security 
Data and information must be protected from accidental and deliberate actions. Students develop knowledge and understandings of the nature of these attacks and actions and the procedures and technologies that are most appropriate for protecting the integrity of data and the security of information. This area of study also provides students with the opportunity to examine key legal obligations of organisations and individuals with respect to the storage, communication and disposal of information, and to consider ethical dilemmas faced by organisations and individuals regarding privacy of information. 
Outcome 2

On completion of this unit the student should be able to evaluate the effectiveness of the strategies used by an organisation to manage the storage, communication and disposal of data and information and recommend improvements.
To achieve this outcome the student will draw on knowledge and related skills outlined in area of study 2.

Key knowledge

This knowledge includes

•
an overview of the legal and ethical reasons why organisations should monitor and control the storage, communication and disposal of information;
•
accidental and deliberate actions and equipment malfunctions which threaten the security of data and information stored, communicated and disposed of by organisations;

•
procedures and equipment for preventing unauthorised access to data and information and for minimising the loss of data accessed by authorised users; 

•
possible consequences of the violation of, or failure to follow, security measures for an organisation;

•
criteria for evaluating the effectiveness of the management strategies.

Key skills

These skills include the ability to

•
outline the relevant legal obligations of the organisation with respect to how it stores, communicates and disposes of information;
•
outline any guidelines used by the organisation to resolve ethical dilemmas;
•
propose criteria to evaluate the effectiveness of the procedures and equipment used by the organisation;

•
describe the nature of threats to the integrity of data and security of information;

•
evaluate the consequences of violation of, or failure to follow, security measures for the organisation;

•
recommend strategies to prevent future accidental and deliberate actions and equipment malfunctions from threatening the organisation’s data and information. 

assessment

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s assessment of the student’s overall performance on assessment tasks designated for the unit. The Victorian Curriculum and Assessment Authority publishes an assessment handbook that includes advice on the assessment tasks and performance descriptors for assessment.

The key knowledge and skills listed for each outcome should be used as a guide to course design and the development of learning activities. The key knowledge and skills do not constitute a checklist and such an approach is not necessary or desirable for determining the achievement of outcomes. The elements of key knowledge and skills should not be assessed separately.

Assessment of levels of achievement

The student’s level of achievement for Unit 4 will be determined by school-assessed coursework and an end-of-year examination.

Contribution to final assessment

School-assessed coursework for Unit 4 will contribute 25 per cent to the study score.

The level of achievement for Units 3 and 4 is also assessed by an end-of-year examination, which will contribute 50 per cent to the study score.

School-assessed coursework

Teachers will provide to the Victorian Curriculum and Assessment Authority a score representing an assessment of the student’s level of achievement.

The score must be based on the teacher’s rating of performance of each student on the tasks set out in the following table and in accordance with an assessment handbook published by the Victorian Curriculum and Assessment Authority. The assessment handbook also includes advice on the assessment tasks and performance descriptors for assessment.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly add to the workload associated with that program. They must be completed mainly in class and within a limited timeframe. Where optional assessment tasks are used, teachers must ensure that they are comparable in scope and demand. Teachers should select a variety of assessment tasks for their program to reflect the key knowledge and skills being assessed and to provide for different learning styles.

Outcomes
Marks allocated*
Assessment tasks

	Outcome 1
Solve an ongoing information problem, taking into account the information needs of an organisation, and retrace and analyse the decisions made and actions taken when problem solving.


	15
10

5

	Information product in response to a design brief. Students annotate the solution and output to indicate how the information needs of an organisation are met.
and
On-screen user documentation.
and
A visual representation that retraces the decisions made and actions taken when problem solving, and evaluates the effectiveness of these strategies.

	Outcome 2

Evaluate the effectiveness of the strategies used by an organisation to manage the storage, communication and disposal of data and information and recommend improvements.


	20

	One of the following:

•
a written report
•
a test

•
an annotated visual representation.

	Total marks
	50
	


*School-assessed coursework for Unit 4 contributes 25 per cent to the study score.

End-of-year examination

Description

All areas of study will be examined in Units 3 and 4. This includes the key knowledge and skills that underpin the outcomes in both units. Aspects of some outcomes that require the use of computers will not be examined, however underpinning key knowledge associated with the practical aspects is examinable.

The examination will be set by a panel appointed by the Victorian Curriculum and Assessment Authority.

Both Units 3 and 4 will contribute approximately equally to the examination. The following table identifies the approximate contribution of each area of study to the examination.

Format

Students will answer a series of questions in a question and answer booklet. Questions may require students to respond to stimulus material such as design briefs, case studies and visual images. There will be a variety of question types such as multiple choice and short and extended responses. 
Conditions

The examination will be completed under the following conditions:

•
Duration: two hours.
•
Date: end-of-year, on a date to be published annually by the Victorian Curriculum and Assessment Authority.

•
Victorian Curriculum and Assessment Authority examination rules will apply. Details of these rules are published annually in the VCE and VCAL Administrative Handbook.

•
The examination will be marked by a panel appointed by the Victorian Curriculum and Assessment Authority.

Contribution to final assessment

The examination will contribute 50 per cent to the study score.

Unit 3: Information Systems 

Units 3 and 4 are designed to be taken as a sequence. This unit focuses on techniques and procedures for analysing and designing information systems. Students also use a software design specification to develop a module through the use of a programming language. Students explore the roles and functions of information systems, types of networks, and they apply three of the systems development life cycle (SDLC) phases: analysis, design and development. They use this concept as the methodology for making changes to information systems. 

Students acquire and apply knowledge and skills to represent the components, and the relationship between the components, of an information system. They analyse the operation of an information system, and explore design options in order to produce the physical design specifications for a modified or new information system.
In this unit students are expected to undertake the design and coding of a software module, using a programming language. Students also explore how the development of programs is influenced by legal obligations and ethical considerations. Students are not expected to fulfil an entire software design specification for Outcome 2; only a module needs to be developed. Typically the stages of software development involve analysing, designing, developing, testing, documenting, implementing and evaluating. For Outcome 2 students are only required to engage in the stages of designing, developing and testing. In Unit 4 students are required to undertake all stages of software development.

The programming language selected will be studied for both Unit 3 and Unit 4. The language must be a general-purpose language. A list of suitable languages will be published by the Victorian Curriculum and Assessment Authority in the VCAA Bulletin.
For this unit students are required to demonstrate achievement of two outcomes.

Refer to the Appendix: ICT Glossary for definitions of key words used in this unit.

Area of study 1

Systems analysis and design 
Information systems support organisations to achieve their goals. Often these systems have to change because of new needs and/or new technology. The systems development life cycle (SDLC) is a methodology for controlling the development of new or modified information systems. While students develop knowledge of the SDLC, the emphasis in this area of study is on the analysis and design phases.
Students acquire and apply knowledge of networks by examining network components and their relationships. They will develop knowledge and understanding of strategies to analyse an information system. They will use tools and techniques to describe the logical design of existing and proposed systems. Drawing on their knowledge of the capabilities and components of networks, students will propose a physical design that outlines the hardware and software components and security procedures that will enable the logical design specifications to be met. A description of the current information system and its information-processing practices will be presented to students in a design brief.
Outcome 1

On completion of this unit the student should be able to analyse and visually represent an existing information system used in an organisation, and propose physical design specifications for a new or modified system.
To achieve this outcome the student will draw on knowledge and related skills outlined in area of study 1.

Key knowledge

This knowledge includes

•
types of information systems and settings in which they are used;
•
economic, social and technical factors prompting organisations to change information systems;

•
types of networks, and an overview of the types and robustness of network topologies;

•
an overview of operating systems, network operating systems, network architecture and components and protocols;

•
tools for representing the logical design of an information system; 
•
the systems development life cycle;

•
methods for collecting data for analysis;

•
functions and characteristics of hardware and software component options, transmission technology and security procedures available to meet the requirement specifications;

•
physical design specifications for the output, processing and input requirements which will enable the new or modified information system to achieve its goals. 
Key skills

These skills include the ability to

•
represent the components of an information system and their relationships;

•
propose a range of methods to collect data;

•
analyse an information system in an organisation to identify why it needs to change;

•
apply logical design tools and techniques to explain the user and organisational context of the system, what it currently does and what the system has to do;

•
describe the physical specifications of the new or modified system. 
AREA OF STUDY 2

Software development 

While Area of study 1 focuses on the analysis and design phases of the systems development life cycle (SDLC), the focus of this area of study is on the development phase. Students will develop knowledge, skills and understanding of the tools and techniques for developing the software specifications identified in the design phase of the SDLC. In this unit, students focus on the software development stages of designing, developing and testing. When expressing software designs students become familiar with methods such as flow charts, pseudocode and Nassi-Shneiderman diagrams, and they will develop a detailed understanding of one of them. The solution developed by the students should be one module that partially meets a software design specification. In Unit 4, students study all stages of software development, namely analysis, design, development, testing, documentation, implementation and evaluation.
When producing a solution, students will develop knowledge and understanding of the legal obligations and ethical responsibilities of programmers.

The Victorian Curriculum and Assessment Authority will publish annually a list of suitable languages in the VCAA Bulletin.
Outcome 2

On completion of this unit the student should be able to produce a software module, in response to a system design specification, and verify its performance against the design specifications.

To achieve this outcome the student will draw on knowledge and related skills outlined in area of study 2.

Key knowledge

This knowledge includes

•
stages of software development;
•
techniques for handling and managing files;

•
data types and data representation methods;
•
methods of expressing software design using algorithms;

•
purpose and characteristics of internal documentation;

•
legal obligations of programmers and ethical considerations regarding the development of programming solutions;
•
criteria for evaluating software;

•
a high-level programming language as a method for developing software design;

•
techniques for checking that coded programs meet design specifications;

•
principles of hardware operation essential to the development of software modules.

Key skills

These skills include the ability to

•
interpret the design specifications by representing processes in the form of algorithms and data structures in the form of a data table;
•
use a programming language from the list published annually by the Victorian Curriculum and Assessment Authority;

•
apply relevant constructs of the programming language to produce a working module that includes internal documentation;
•
apply a testing strategy to compare the intended with the actual module capabilities;

•
explain how the program has taken into account an ethical dilemma or a legal obligation.

Assessment

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s assessment of the student’s overall performance on assessment tasks designated for the unit. The Victorian Curriculum and Assessment Authority publishes an assessment handbook that includes advice on the assessment tasks and performance descriptors for assessment.

The key knowledge and skills listed for each outcome should be used as a guide to course design and the development of learning activities. The key knowledge and skills do not constitute a checklist and such an approach is not necessary or desirable for determining the achievement of outcomes. The elements of key knowledge and skills should not be assessed separately.

Assessment of levels of achievement

The student’s level of achievement in Unit 3 will be determined by school-assessed coursework and an end-of-year examination.

Contribution to final assessment

School-assessed coursework for Unit 3 will contribute 25 per cent to the study score. 

The level of achievement for Units 3 and 4 is also assessed by an end-of-year examination, which will contribute 50 per cent to the study score.

School-assessed coursework

Teachers will provide to the Victorian Curriculum and Assessment Authority a score representing an assessment of the student’s level of achievement.

The score must be based on the teacher’s rating of performance of each student on the tasks set out in the following table and in accordance with an assessment handbook published by the Victorian Curriculum and Assessment Authority. The assessment handbook also includes advice on the assessment tasks and performance descriptors for assessment.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly add to the workload associated with that program. They must be completed mainly in class and within a limited timeframe. Where optional assessment tasks are used, teachers must ensure that they are comparable in scope and demand. Teachers should select a variety of assessment tasks for their program to reflect the key knowledge and skills being assessed and to provide for different learning styles.

Outcomes
Marks allocated*
Assessment tasks

	Outcome 1
Visually represent and analyse an existing information system used in an organisation, and propose design specifications for a new or modified system.


	5
20

	Response to a given design brief
•
A labeled visual representation of an information system
And

•
a written report (including documentation of analysis and design).


	Outcome 2
Produce a software module, in response to a system design specification, and verify its performance against the design specifications.


	25

	A software module, in response to a system design specification, including a written report. 

	Total marks
	50
	


*School-assessed coursework for Unit 3 contributes 25 per cent to the study score.

Unit 4: Information Systems
This unit focuses on techniques, procedures and strategies to develop, implement and evaluate a proposed information system. Students explore the technical, human, procedural, economic and management factors that need to be considered when undertaking these phases of the systems development life cycle (SDLC).
In Unit 3 students explored the development phase of the SDLC by developing a software module. In Unit 4 students are expected to study all of the stages of software development associated with the production of purpose-designed software. Students continue to study the programming language selected in Unit 3. Details of an information system objective and the needs of the users are provided in a design brief.
Refer to the Appendix: ICT Glossary for definitions of key words used in this unit.

Area of study 1

Software engineering
This area of study focuses on the nature and purposes of a range of tools and techniques to produce purpose-designed software. All stages of the software development methodology are studied: analysis, design, development, testing, documentation, implementation and evaluation. While in Unit 3 students developed knowledge and skills in writing internal documentation, students extend their knowledge and skills by preparing documentation intended for the end-user. Students continue to use the programming language studied in Unit 3.
Outcome 1

On completion of this unit the student should be able to apply the principles of software development to produce purpose-designed software that takes into account an information system objective and the needs of end-users.
To achieve this outcome the student will draw on knowledge and related skills outlined in area of study 1.

Key knowledge

This knowledge includes

•
types of information system objectives;

•
stages of software development; 
•
methods of organising files to suit particular software needs;

•
factors affecting access of data;

•
the syntax of a high-level programming language as a method of producing design;

•
factors affecting software design;

•
forms and uses of data structures to organise and manipulate data;

•
types and purposes of algorithms and methods and techniques for designing, developing and testing algorithms;

•
nature and types of user documentation;

•
applications and purposes of utilities in a programming environment;
•
the relationship between the developers of purpose-design software and end-users.
Key skills

These skills include the ability to

•
identify factors affecting the design and implementation of a software solution, taking into account the information system objective;

•
define the requirements of the software solution;

•
represent specifications in the form of algorithms and data tables;

•
develop and apply data-validation techniques and security procedures;

•
develop and apply testing strategies;

•
write the program and internal documentation;
•
write appropriate user documentation;

•
run and debug the program so that it produces output that is well organised and readable and that meets user needs;

•
develop evaluation criteria and propose an evaluation strategy;

•
explain how purpose-designed software affects the relationship between the person or organisation responsible for developing it and an end-user.

AREA OF STUDY 2

Systems engineering: development, implementation and evaluation
This area of study focuses on the systems development life cycle (SDLC) phases of development, implementation and evaluation. By proposing strategies for the development, implementation and evaluation of an information system that operates within a global environment, students explore the problems and possibilities for individuals and organisations that arise from operating in this type of environment. 
Students will develop knowledge and understanding of project management strategies for coordinating the tasks and resources associated with each of the relevant SDLC phases. Their understanding of documentation is further developed by examining types of documentation that support the implementation of a system. 
Outcome 2

On completion of this unit the student should be able to propose and justify strategies for managing, developing, implementing and evaluating the introduction to an organisation of an information system that will operate in a global environment. 

To achieve this outcome the student will draw on knowledge and related skills outlined in area of study 2.

Key knowledge

This knowledge includes

•
purposes for organisations using information systems in a global environment;
•
types of problems associated with using systems in a global environment;

•
technical, human, procedural, economic and management factors influencing the acquisition of specific hardware and software components to fulfil design specifications;

•
testing techniques to ensure that the components operate as intended and to gain acceptance of the networked system;

•
methods for implementing the proposed information system;

•
types of system support documentation to assist with the implementation of the proposed information system;

•
training requirements for the users of the proposed information system;

•
procedures to protect and secure stored and communicated data and information;

•
project management tools and techniques to schedule and monitor tasks, to assign resources, to identify milestones, to determine contingency plans;
•
criteria and strategies for evaluating the performance of the proposed information system;

•
advantages and disadvantages for organisations and society in using information systems in a global environment.
Key skills

These skills include the ability to

•
prepare a project management plan for coordinating the development, implementation and evaluation of the proposed system;

•
explain what factors influenced the acquisition of specific hardware and software components to fulfil the physical specifications; 
•
devise appropriate testing strategies;

•
propose an implementation strategy that includes a description of the changeover method, types of documentation, training and procedural requirements;

•
formulate strategies to evaluate the performance of the proposed information system;

•
explain one way in which an organisation and its end-users will be affected by the implementation of the proposed information system.
assessment

The award of satisfactory completion for a unit is based on a decision that the student has demonstrated achievement of the set of outcomes specified for the unit. This decision will be based on the teacher’s assessment of the student’s overall performance on assessment tasks designated for the unit. The Victorian Curriculum and Assessment Authority publishes an assessment handbook that includes advice on the assessment tasks and performance descriptors for assessment.

The key knowledge and skills listed for each outcome should be used as a guide to course design and the development of learning activities. The key knowledge and skills do not constitute a checklist and such an approach is not necessary or desirable for determining the achievement of outcomes. The elements of key knowledge and skills should not be assessed separately.

Assessment of levels of achievement

The student’s level of achievement for Unit 4 will be determined by school-assessed coursework and an end-of-year examination.

Contribution to final assessment

School-assessed coursework for Unit 4 will contribute 25 per cent to the study score.

The level of achievement for Units 3 and 4 is also assessed by an end-of-year examination, which will contribute 50 per cent to the study score.

School-assessed coursework

Teachers will provide to the Victorian Curriculum and Assessment Authority a score representing an assessment of the student’s level of achievement.

The score must be based on the teacher’s rating of performance of each student on the tasks set out in the following table and in accordance with an assessment handbook published by the Victorian Curriculum and Assessment Authority. The assessment handbook also includes advice on the assessment tasks and performance descriptors for assessment.

Assessment tasks must be a part of the regular teaching and learning program and must not unduly add to the workload associated with that program. They must be completed mainly in class and within a limited timeframe. Where optional assessment tasks are used, teachers must ensure that they are comparable in scope and demand. Teachers should select a variety of assessment tasks for their program to reflect the key knowledge and skills being assessed and to provide for different learning styles.

Outcomes
Marks allocated*
Assessment tasks

	Outcome 1
Apply the principles of software development to produce purpose-designed software that takes into account an information system objective and the needs of end-users 

	17
8


	Information technology solution (including internal documentation) in response to a design brief.
And

User documentation and an explanation of how purpose-designed software may cause conflict between program developers and end-users in one of the following modes:
• 
a test

• 
a written report.


	Outcome 2

Propose and justify strategies for managing, developing, implementing and evaluating the introduction to an organisation of an information system that will operate in a global environment.

	25

	One of the following:

•
a written report

•
a test.


	Total marks
	50
	


* School-assessed coursework for Unit 4 contributes 25 per cent to the study score.

End-of-year examination

Description

All areas of study will be examined in Units 3 and 4. This includes the key knowledge and skills that underpin the outcomes in both units. Aspects of some outcomes that require the use of computers will not be examined, however underpinning key knowledge associated with the practical aspects is examinable.

The examination will be set by a panel appointed by the Victorian Curriculum and Assessment Authority.

Both Units 3 and 4 will contribute approximately equally to the examination. The following table identifies the approximate contribution of each area of study and unit to the examination.

Format

Students will answer a series of questions in a question and answer booklet. Questions may require students to respond to stimulus material such as design briefs, case studies and visual images. There will be a variety of question types such as multiple choice and short and extended responses. 

Conditions

The examination will be completed under the following conditions:

•
Duration: two hours.

•
Date: end-of-year, on a date to be published annually by the Victorian Curriculum and Assessment Authority.

•
Victorian Curriculum and Assessment Authority examination rules will apply. Details of these rules are published annually in the VCE and VCAL Administrative Handbook.

•
The examination will be marked by a panel appointed by the Victorian Curriculum and Assessment Authority.

Contribution to final assessment

The examination will contribute 50 per cent to the study score.
GLOSSARY
For the purposes of this study, the following terms are defined.

	Term
	Definition

	algorithm
	Method of representing the processing, or control structures, required in a software solution. Common methods are pseudocode, Nassi-Shneiderman 
(N-S) diagrams, flow charts, Input–Process–Output (IPO) charts.

	analyse
	(1)
Examine how an information system works by gathering data about the system, identifying data inputs, documenting the flow of information through the system and the data stores and output. The results of the analysis are documented in a logical design for the new or modified system.

(2)
Examine how information is currently produced in order to determine the nature of the information problem, what data is to be processed to produce the required output, and to list any constraints.

	analytical and illustration graphics
	Types of software used to create graphical output, including drawings and images.

	audience characteristics
	Attributes possessed by the intended users of an information product. Influencing factors include the gender, special needs, culture, age, education level, status and location of the intended audience.

	authoring software
	A category of software that enables users to create multimedia and web information products without the need to write programming code. The software generates the code required to run the application created. Often used for designing web pages (for example, MS FrontPage, Dreamweaver), multimedia presentations (for example, Hyperstudio, DVD Movie Factory, PhotoStory 3), games (for example, GameMaker, 3D GameStudio).

	capabilities
	How well a piece of hardware or software can perform its function(s); for example, a modem may transmit data at 33bps; a digital camera may capture images with 1200 x 800 pixel resolution.

	characteristics
	The identifying elements of a piece of hardware or software; for example, MS Word can process words, format documents for online use, produce diagrams; Realplayer can play mpeg files.

	computer architecture
	The type and characteristics of the processing components (for example, RAM, microprocessor, clock, motherboard, interface ports, buses), the peripherals (input, output, storage devices; for example, monitor, keyboard, disk drives) and how they are connected.

	computer system
	A combination of components designed to process data and store files. It comprises an input device, a processing unit, an output device, and a storage device. The components include the cpu, buses, main memory (RAM and ROM) and peripherals.

	constraints
	Factors that must be taken into account when solving an information problem. Typically these factors are classified as financial, for example, budget available to create an information product; technical, for example, availability, capabilities and limitations of equipment; social, for example, culture, ethnicity, age location, education, special needs and status of end-users; operational, for example, the requirement to use specific techniques and procedures.

	convention
	A commonly understood and accepted way of doing something; for example, displaying file size and download time required for video links in a web page; using a common format for naming objects of the same class; saving similar type files with the same extension; right justifying monetary values displayed in a column.

	data
	Unprocessed, unorganised and discrete facts or ideas.

	data representation methods
	Ways of showing how data is converted into patterns of ones and zeroes by input devices to enable processing. Data is represented using a binary numbering system and ASCII.

	design
	(1)
Identify the components (people, procedures, data, equipment) required for a new information system, converting the logical design of the information system into a physical design, designing test specifications for the system.

(2)
Determine alternative ways of solving a problem, applying criteria to select the preferred option, documenting the inputs, processes, and outputs of the preferred option and developing criteria for evaluating the finished information product.

	design tool
	A method of representing the appearance of output and how the solution will be developed. Tools include data flow diagrams, flow charts, pseudocode, Input Process Output charts, structure tables, charts and diagrams, annotated diagrams/mock-ups, storyboards, layout diagrams.

	design elements
	Factors that contribute to the appearance and functionality of an information product. In this study these elements are: proportion (visual hierarchy), orientation (direction/aspect), clarity and consistency, colour and contrast, usability and accessibility, appropriateness and relevance.

	develop
	(1)
Acquire, assemble and test a new information system, in accordance with the physical design, ready for implementation.

(2)
Transform a design into a working information product ready for implementation. A design is not properly developed until it has been tested.

	dispose
	To remove/delete unwanted files and can involve the transferring of inactive files to an auxiliary storage area. 

	economic effects
	The efficiency of an information system depends on the time, cost and effort required to process information. The economic effects of a change to an information system are those that impact on time, cost or effort for an individual, an organisation, or society.

	economic impetus
	The motivation to change an information system may be stimulated by economic factors. The need to establish or maintain the competitive edge, or to just remain competitive, is the paramount economic factor. The competitive edge may be achieved through providing better customer service, cheaper or better quality products. Change to an information system that reduces the cost of producing information (improves efficiency), or that produces better information for decision-making (improves effectiveness) will assist an organisation to become more competitive.


	effectiveness
	A measure of how well something works, such as an information system, file management strategies and an information product, and the extent to which it achieves its intended results ( it is a measure of success.  Measures of an effective information system include reliability, maintainability. Measures of an effective information product include completeness, readability, attractiveness, clarity, accuracy, accessibility, timeliness, communication of message, relevance and usability. Measures of an effective file management strategy include integrity of data, security, ease of retrieval, currency of files.

	efficiency
	A measure of the time, cost and effort required to achieve intended results. Measures of an efficient information system include its productivity, processing time, operational costs and level of automation. Measures of an efficient information product include the speed of processing, the functionality of the solution, the ease of use of the solution and output, the cost of information processing,

	end-users
	People who use a computer directly or who use the information provided by a computer.

	equipment
	The hardware and software components of an information system.

	ethics
	Moral principles or guidelines that govern practices associated with the use of information and information systems. The Australian Computer Society has a Code of Ethics for its members, which is available from its website at www.acs.org.au
An example of a decision-making framework to resolve ethical dilemmas is found in the Revised VCE Studies 2000 Implementation Resource Kit, Technology, page 33, published by the Board of Studies.

	evaluate
	To assess the value of an information product or an information system against pre-determined criteria or system goals.

	flow chart
	A diagrammatic description of an algorithm for a software solution or of the processing performed by an information system.

	format
	(1)
The layout or setting out of a document. 

(2)
To define the tracks and sectors on a floppy disk so that it can store data processed by a particular operating system.

	function
	The tasks performed by information system components.

	global audience
	Users of an information product or information system that are not known to the developer and who could be located anywhere in the world. Through the Internet, audiences worldwide can access information.

	global environment
	Organisations that use the Internet to make e-commerce transactions or to communicate with remote parties (for example, suppliers, customers, branches of a business) are operating in a global environment. These organisations are participating in the global economy. This means an economy in which potential suppliers, customers, employees, or branches may be located anywhere around the globe.

	hardware
	Input, processing, and output devices, and their components.

	information
	Refined, organised and value-added facts or ideas.

	information characteristics
	Attributes by which information can be described including structure (for example, detailed, summarised), form (for example, text, sound, images, statistics), layout and meaning of text and symbols (for example, order of text, placement of icons, formality and tone of text).

	information architecture
	The content and navigation pathways within an on-screen information product. Effective information architecture enables users to intuitively and confidently locate information they require.

	information and communications technology (ICT)
	The use of computer-based information systems and communications systems to process, transmit and store data and information. Since communications systems are dependent on microprocessors the term is abbreviated to information technology in this study design.

	information problem
	(1)
Identified weakness in data processing; for example, customer accounts not processed on time.

(2)
Identified need to improve the efficiency or effectiveness of data processing; for example, ageing club members now need their newsletters printed in larger size font.

	information product
	The solution and output that is produced to solve an information problem. An information product can be can be an action, viewed on-screen or printed. The quality of an information product is evaluated on the basis of its suitability, reliability, meaning, accuracy, accessibility, completeness, timeliness and bias.

	information system
	The combination of people, procedures, equipment, and data that process data and information. Types of information systems include transaction-processing, office automation, managing information, decision-support, expert.

	input
	Noun: the data that is to be processed.

Verb: to enter data into a computer either manually; for example, by keyboard, microphone or automatically; for example, by heat sensor, bar code reader.

	internal documentation
	Comments written into program code to explain variables, procedures, methods. Well-documented code assists future programmers to update the program.

	known audience/client
	An individual or organisation for whom an information product is specifically created. The solution and output takes into account the attributes and needs of that client or audience. The client or audience (individual or organisation) can be real or their details provided in a design brief.

	LAN (local area network)
	A network of computers usually within a building or on one site that share resources; for example, a printer and applications software and files stored on the file server. The computers are linked by cable or wireless technology.

	layout diagram
	A method of representing the layout of a word processed, DTP, or multimedia page, or screen design. The diagram shows the location of all main elements on the page; for example, headings, diagrams, text boxes, images, fields, and white space.

	legal obligations
	Legal responsibilities that individuals and organisations have with respect to the ownership and privacy of information. For the purposes of this study the key provisions of the following laws are relevant: Privacy Act 1988, Information Privacy Act 2000, Health Records Act 2001 and the Copyright Act 1968.

	legal effect
	Impact of the law on application design, information system design, and on users.

	logical design
	Describes the functions required of a system, that is, what is to be done, not how it will be done. Logical design is not concerned with hardware and software requirements but rather with the processes to be performed.

	logical design tools
	Methods of representing what is required of an information system including context diagrams, data flow diagrams, data stores and data structures.

	network
	Two or more computers linked via cables or wireless technology so that they can share files and applications, send and receive email and share resources; for example, printers.

	network architecture
	The types and characteristics of the network components; for example, routers, switches, cables, and how they are connected.

	network operating system
	Software that controls the operations of a network; controls the attached computer systems, peripherals, and communication between them.

	network topologies
	Ways of configuring or structuring a network. Common topologies are bus and star.

	networked information system
	An information system (people, procedures, data, equipment) in which the computer systems are networked.

	new/modified information system
	Any change to any component (people, procedures, equipment, data) of an information system may result in a new (or modified) system. Usually, changes to equipment or data have a more significant impact on an information system than changes to people or procedures.

	on-screen information product
	A solution and output to solve an information problem which is to be viewed only on-screen. It is not intended to be printed.

	operational criteria
	One of the sets of criteria used to assess the feasibility of a new information system. Operational criteria are those that relate to whether the new system can work in the organisation. The system itself may be sound but if staff are not motivated to accept it or there are logistical constraints the system may not be implemented.

	organisation
	A group of people who work together toward a common goal; for example, a sporting club, business, government department, professional body.

	output
	The end product of a solution. The output of a spreadsheet file can be a chart; the output of a database input table can be a filtered report; the output of a programming language can be the raising of a boom gate.

	peripherals
	The input, output and auxiliary storage devices attached to a computer processor.

	physical design
	Describes how an information system will be physically implemented in order to meet its logical requirements. This involves specifying the technical (hardware and software) components that will enable to logical design specifications to be implemented. Tools to represent the physical design include a system flow charts and structure charts.


	problem-solving methodology
	A method for solving information problems. In this study the method chosen has these stages: analysing, designing, developing, testing, documenting, implementing, evaluating. See also software development methodology.

	procedural factors
	Any proposal to change an information system must include consideration of the impact of the proposed change on procedures for controlling data flow through the system.

	project management strategies
	Methods of planning, organising and monitoring a project in order for it to be completed on time and within budget. Managing projects includes scheduling and monitoring tasks, allocating resources, identifying milestones and determining contingency plans. Tools to assist in this process include Gantt charts, PERT charts, precedence diagrams, structure charts.

	purpose-designed software
	Software written by a programmer for a specific purpose.

	purposes of information
	(1)
To inform – to report about a current issue.

(2)
To persuade – to assist in making decisions about a course of action or to change a person’s point of view on an issue.

(3)
To educate – to increase a user’s level of understanding of a concept.

(4)
To entertain – to amuse.

	retrieve
	To access, or open, a file of stored data or information.

	robustness
	The tolerance of a program or information system to faults.

	role
	The part played by an information system component; for example, the role of a network administrator is to keep the system functioning; the role of a scanner is to read documents and convert them into digital form that the computer can process.

	social effect
	The impact on people of developments in information technology. These developments may affect individuals, organisations or society. They are usually described in terms of how the behaviour, attitudes and/or relationships are affected.

	social impetus
	Change to an information system caused by the needs of people as individuals, as a group, or as society.

	software
	Computer programs. System software is the operating system and utilities programs that control a computer system. Application software is programs that enable users to process data.

	software development methodology
	A method for solving information problems. In this study the method chosen has these stages: analysis designing, developing, testing, documenting, implementing, evaluating. See also problem-solving methodology.

	software module
	A small section of a program that carries out a clearly defined task. It has one entry point and one exit point.


	solution
	A method of achieving a specific information need through the application of technology and techniques. From a solution, output can be generated, for example, a chart (output) can be created from a sheet (solution) in a spreadsheet file; a web page (output) can be created by applying codes and a cascading style sheet (solution).

	specifications
	The characteristics and capabilities of hardware and software items.

	stakeholders
	Those who have an interest in the development of an information system. Stakeholders include those who will benefit or suffer from the introduction of the information system.

	store
	To save a file. Files are now routinely saved electronically. In some organisations files may also be saved in hard copy form.

	storyboard
	A method of representing the design of a multimedia solution. Not to be confused with a film storyboard, multimedia storyboarding refers to drawing a structure chart identifying each page and indicating the links between pages (whether one-way or two-way). A layout diagram may accompany this.

	system software
	The software that controls the operations of a computer system. It is a group of programs rather than one program. The operating system controls the hardware in the computer and peripherals, manages memory and files, and multi-tasking functions, and is the interface between applications programs and the computer. Utilities programs format, check and defragment disks.

	system support documentation
	Manuals and instructions that enable technical users of an information system to maintain and update the system. They may include hardware and software specifications and capabilities stored in system information files, file management, backup and disaster recovery procedures.

	systems development life cycle
	A method for developing information systems. It this study this method has five main phases: analysis, design, development, implementation, evaluation.

	technique
	The way a process is performed; for example, whether a word processing function is invoked by mouse selection or keyboard shortcut; whether data is gathered by a survey or online questionnaire.

	test
	(1)
Testing an information system involves checking that procedures, equipment, and staff process data as expected. Each component may be tested and then the whole system tested. 

(2)
Test data should be developed to ensure the procedures and formulas of a program/application operate and process data as expected a) in the algorithm then b) in the program code. This test is normally performed during and immediately after a program/application development. It is called debugging. Once debugged, someone not involved in the program development tests it.

	test plan
	A technique for recording tests to be carried out and the results of the tests. Typically a plan states the type of test, what test data will be used, what results are expected, and the actual results.


	tools
	(1)
software used to perform particular types of functions, for example, software to create information products for on-screen viewing

(2)
a means of representing or assisting in the construction of ideas, for example, storyboards and flowcharts represent designs; a Gannt chart represented the relationships between project tasks and timelines.

	transmission technology
	Materials used to establish a communications link between computers including cabling (for example, twisted-pair wire, coaxial cable, fibre-optic cable) and wireless links (for example, satellite, microwave and radio and infrared systems).

	user documentation
	User guides/instruction manuals to enable operational users to use the system. They may include instructions for accessing and using programs, accessing, naming, and saving files, and protocols; for example, for using email, troubleshooting.

	user interface
	The way a user interacts with a computer system; for example, a screen and keyboard as in a desktop computer or ATM, a keypad as in an ID security system.

	validate
	To check that data input to a computer system is of an appropriate form type for processing and within acceptable boundaries.

	visualising thinking tools
	Graphic organisers and models that enable thoughts to be clarified, patterns identified and relationships formed between new and existing knowledge. Useful tools include concepts maps, cause and effect charts, Venn diagrams and sequential thinking models.

	WAN (wide area network)
	A network in which the computers are usually located in different cities or countries and are connected by telephone lines, microwave links or satellite.

	WWW
	The World Wide Web operates within the Internet. It enables transmission of multimedia; that is, Graphics, audio, video, and text through use of the hyper text transport protocol (http).
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