Unit 3: Information Systems

Units 3 and 4 are designed to be undertaken as a sequence. This unit focuses on techniques and procedures to analyse and design information systems and to partially develop a software design specification 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 phases; analysis, design and development. The use of this concept as a problem-solving methodology is also covered in this unit.

Students acquire and apply knowledge and skills to represent the components, and the relationship between the components, of a networked information system. They analyse the operation of an information system, and explore design options in order to develop the physical design specifications for a modified or new networked 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 responsibilities. Students are not expected to fulfill an entire software design specification for Outcome 3; only a module needs to be developed. Typically, the stages of software development involve analysing, designing, developing, testing, documenting and evaluating. For Outcome 3 students are only required to engage in the phases 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, information-processing language: a list of suggested suitable languages will be published by the Victorian Curriculum and Assessment Authority in the VCE Bulletin.

AREAS OF STUDY

1.   Information systems and networks

This area of study focuses on the types, purposes and components of information systems used in a range of settings. Types of networks, network topologies and data communications form part of this area of study.

This area of study will include:

· types of information systems used by individuals and organisations;

· purposes of using information systems in a range of settings;

· information system goals and objectives;

· roles and functions of the components of an information system, including people, equipment, procedures, data;

· computer architecture;

· types of networks and the types and capabilities of network topologies;

· network operating systems, network architecture and components

· tools to represent the components, and relationship between the components, of a networked information system.

2.   Information systems engineering (analysis and design)

This area of study focuses on the main phases associated with the systems development life cycle; analysis, design, development, implementation and evaluation. Within this context students study in depth the analysis, design and development phases in Unit 3. In Unit 4 students study the development phase, together with an in-depth study of the implementation and evaluation phases. In both units, students explore the use of the systems development life cycle as a problem-solving methodology.

This area of study will include:

· the systems development life cycle, including analysis, design, development, implementation and evaluation;

· economic, social and technical factors prompting change within organisations;

· information system goals and objectives;

· roles and functions of the components of information systems;

· primary and secondary data sources and data acquisition methods to conduct an analysis;

· types of data and a range of equipment appropriate for inputting, processing, storing, accessing
and outputting data and information;

· existing information system context, processes and data structures;

· logical design techniques for documenting the results of an analysis;

· input, processing and output specifications to meet information system goals and objectives;

· functions and characteristics of hardware and software components options and procedures available to meet the required specifications;

· technical, operational and economic criteria for evaluating the feasibility of alternative design options to achieve the information system goals and objectives;

· physical design specifications;

· tools to represent the relationships between information system components;

· criteria for evaluating the performance of proposed information systems.

3.   Software development

This area of study focuses on a range of tools and techniques for implementing the software and hardware specifications of information systems. Students are expected to have an overview of the stages of software development; analysing, designing, developing, testing, documenting and evaluating. In Unit 3 students study in depth the stages of designing, developing and testing. 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.

This area of study will include:

· stages of software development, including analysis, design, development, testing, documentation and evaluation;

· file management considerations;

· naming conventions for files and objects;

· data types to meet particular needs within software designs;

· data representation methods and factors that determine the representation methods selected;

· approaches to designing software and methods of expressing their design;

· legal obligations of programmers, and ethical considerations regarding the development of
programming solutions;

· criteria for evaluating software;

· high-level programming languages as methods for implementing software design;

· techniques for checking that coded programs meet design specifications;

· principles of hardware operation essential to the development of software modules;

· purpose and characteristics of internal documentation.

OUTCOMES

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

Outcome 1

On completion of this unit the student should be able to explain the functions of, and the relationships between, the components of a networked information system used in an organisation.

Key knowledge

In achieving this outcome the student will draw on knowledge described in area of study 1.  To achieve this outcome the student should demonstrate knowledge of

· types of information systems used by individuals and organisations, including transaction processing, decision support, expert system;

· purposes of using information systems in a range of settings such as business, medicine, manufacturing, education, banking for repetitive processing, performance monitoring, information transferral, data searching and manipulation;

· roles and functions of the components of an information system, including people, equipment, procedures, data;

· computer architecture, including the functions of the main components and how the components are connected;

· types of networks including local area networks (LAN) and wide area networks (WAN), and an overview of types and capabilities of network topologies, including star, bus; and supporting technology and properties, including cabling and bandwidth;

· network operating systems, network architecture and components, such as network cards, switches, routers, servers, together with protocols, such as TCP/IP;

· tools to represent the components of a networked information system and their relationship, such as network diagrams.

Key skills

To achieve this outcome the student should demonstrate the ability to

· identify the purpose of an information system and the type of network described in a given written scenario;

· represent visually the following components of a networked information system and their relationships: the equipment, key sources of data used in the system and the people involved with the system;

· annotate the components to indicate the roles of the people and the functions of the equipment in an information system;

· analyse the operations of an information system in order to explain why the identified topology was chosen and comment on its appropriateness.

Outcome 2

On completion of this unit the student should be able to analyse an information system and explain and justify a detailed design for a new or modified networked information system.

Key knowledge

In achieving this outcome the student will draw on knowledge described in areas of study 1 and 2.  To achieve this outcome the student should demonstrate knowledge of

· the systems development life cycle, including analysis, design, development, implementation and evaluation;

· economic, social and technical factors prompting change within organisations;

· role and functions of the components of an information system, including people, equipment, procedures, data;

· primary and secondary data sources and data acquisition methods to conduct the analysis, including direct observation, surveys, interviews, system and program documentation, logs;

· existing information system context, processes and data structures, including the input and output requirements of the system, details of each process, data stores and data structures;

· information system goals and objectives;

· logical design techniques for documenting the results of the analysis, including context diagrams, data flow diagrams and data dictionaries;

· input, processing and output specifications to meet information system goals and objectives;

· types of data and a range of equipment appropriate for inputting, processing, storing, accessing, and outputting data and information;

· functions and characteristics of hardware and software component options and procedures available to meet the requirement specifications;

· technical, operational and economic criteria for evaluating the feasibility of alternative design options to achieve the information system goals and objectives;

· physical design specifications, including the output and input devices, format, size and use of files, software capabilities, control procedures, backup procedures, security procedures, virus protection;

· tools to represent the relationships between information system components, including data flow diagrams (level 1), hierarchy charts, and an overview of structure charts, system flow charts;

· criteria for evaluating the performance of proposed information systems, including efficiency, effectiveness, cost, maintainability.

Key skills

To achieve this outcome the student should demonstrate the ability to

· analyse an existing information system to identify why it needs to change;

· propose a range of methods to collect data;

· formulate the goals and objectives for the new or modified information system;

· document the logical design of the new or modified information system;

· describe the hardware and software specifications of the new or modified information system;

· select a system objective and identify two hardware and/or software alternatives;

· evaluate the hardware and/or software alternatives on the basis of their technical, operational or economic feasibility;

· recommend the hardware and/or software components for the new or modified system and state criteria to evaluate the performance of the system.

Outcome 3

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

Key knowledge

In achieving this outcome the student will draw on knowledge described in areas of study 2 and 3. To achieve this outcome the student should demonstrate knowledge of

· the systems development life cycle, including analysis, design, development, implementation and evaluation;

· the stages of software development, including analysis, design, development, testing, documentation and evaluation;

· file management considerations, including security, archive, backup, disposal;

· naming conventions for files and objects;

· data types to meet particular needs within software designs;

· data representation methods and factors that determine the representation methods selected, such as units of storage and character codes;

· approaches to designing software;

· methods of expressing software design using algorithms, including an overview of flow charts, pseudocode, Nassi-Schneidermann diagrams, and a detailed understanding of one of these;

· purpose and characteristics of internal documentation;

· legal obligations of programmers, including adherence to amendments made to the Copyright Act with respect to digital content, (Copyright Amendment (Digital Agenda) Act 2000), and ethical considerations regarding the development of programming solutions;

· criteria for evaluating software, including effectiveness, efficiency, stability, reliability, useability, maintainability;

· a high-level programming language as a method for implementing software design;

· techniques for checking that coded programs meet design specifications, including construction of test data;

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

Key skills

To achieve this outcome the student should demonstrate 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;

· prepare internal documentation for the module;

· compare the intended with the actual module capabilities;

· explain how the program has taken into account an ethical consideration 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 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 final assessment.

The level of achievement for Units 3 and 4 is also1 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 teachers rating of performance of each student on the tasks set out in the following table and in accordance with an assessment guide published annually by the Victorian Curriculum and Assessment Authority. The assessment guide will also include advice on the scope of the task and the criteria for assessment.

Assessment tasks must be a part of die 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.

	Outcomes
	Assessment tasks
	Marks allocated*

	Outcome 1

Explain the functions of, and the relationships between, the components of a networked information system used in an organisation
	Response to a given written scenario

· a visual presentation (presentation file, poster)
	20

	Outcome 2

Analyse an information system and explain and justify a detailed design for a new or modified networked information system.
	· a written report (including documentation of analysis and design techniques)

or

· a poster (including documentation of analysis and design techniques)
	50

	Outcome 3

Produce a software module, in response to a system design, and verify its performance against the design specifications.
	An information technology solution in response to a system design, including a written report.
	30

	
	Total marks
	100


* 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 networked information system. Students explore the technical, human, procedural, economic and management factors that need to be considered when undertaking the development, implementation and evaluation phases of the systems development life cycle.

In Unit 3 students explored the development phase of this life cycle by partially developing a software specification. 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.

AREAS OF STUDY

1.   Software engineering

This area of study focuses on the nature and purposes of a range of tools and methods to produce purpose-designed software. All stages of software development are studied; analysis, design, development, testing, documentation and evaluation. Students continue to use the programming language studied in Unit 3.

This area of study will include:

· stages of software development;

· methods of organising files to suit particular software needs;

· factors affecting access of data;

· factors affecting software design;

· high-level programming languages as methods for implementing software design;

· forms and uses of data structures to organise similar and dissimilar pieces of data;

· types and purposes of algorithms;

· methods for designing, developing and testing algorithms;

· applications and purposes of system programs;

· nature and types of user documentation;

· causes of conflict between developers of purpose-designed software and end-users.

2.   Information systems engineering (development, implementation and evaluation)

This area of study focuses on the systems development life cycle phases of development, implementation and evaluation. In Outcome 1, students explore the development phase through the creation of purpose-designed software in response to a design specification. In Outcome 2 the focus is on those technical, human, procedural, economic and management factors that need to be considered when undertaking the phases of development, implementation and evaluation.

This area of study will include:

· the systems development life cycle;

· factors influencing the acquisition of specific hardware and software components;

· testing techniques to ensure that the components operate as intended and to gain acceptance of an information system;

· methods for implementing a proposed information system;

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

· training requirements for the users of a proposed information system;

· procedures to govern the relationships between the components of information systems;

· project management tools and techniques;

· criteria for evaluating the performance of a proposed information system;

· strategies for evaluating the performance of a proposed information system.

3.   Information systems: networks

This area of study focuses on the components of networked information systems, and how the application of these systems in a global environment result in advantages and disadvantages for different stakeholders.

This area of study will include:

· types and capabilities of networks and network topologies;

· network operating systems;

· purposes for organisations using networked information systems in a global environment;

· types of problems associated with using networked information systems in a global environment;

· advantages and disadvantages for organisations and society in using information systems in a global environment.

OUTCOMES

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

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 the information system objectives and the needs of end-users.

Key knowledge

In achieving this outcome the student will draw on knowledge described in areas of study 1 and 2. To achieve this outcome the student should demonstrate knowledge of

· the systems development life cycle, including analysis, design, development, implementation and evaluation;

· stages of software development: analysis, design, development, testing, implementation, documentation and evaluation;

· methods of organising files to suit particular software needs, including serial, sequential and random access;

· factors affecting access of data; for example, size of files, storage medium, organisation of files;

· a high-level programming language as a method of implementing software design;

· factors affecting software design, including user interface, audience needs, processing efficiency, development time;

· forms and uses of data structures to organise similar and dissimilar pieces of data, including sets, lists and tables, records and fields, strings and stacks;

· types and purposes of algorithms, including pseudo code, data flow diagrams (DFDs), flow charts to describe methods of accessing, updating, sorting and searching files, processing data;

· methods for designing, developing and testing algorithms;

· applications and purposes of system programs, such as loaders to combine subroutines, debugging tools to facilitate error detection;

· nature and types of user documentation;

· causes of conflict between the developers of purpose-designed software and end-users, such as the use of programs for purposes that they are not intended; piracy of programs so that end-users incur no economic expense, but the developer receives no economic benefit; corporate piracy; security loopholes in a program may result in unauthorised tampering of end-users' information.

Key skills

To achieve this outcome the student should demonstrate the ability to

· identify factors affecting the design and implementation of a software solution;

· define the requirements of the software solution;

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

· develop and justify data-validation techniques;

· develop testing procedures;

· write the program, including appropriate 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;

· explain how purpose-designed software may cause possible conflict between the person or organisation responsible for developing it and an end-user.

Outcome 2

On completion of this unit the student should be able to propose and justify development, implementation and evaluation strategies for introducing to an organisation an information system that will operate in a global environment.

Key knowledge

In achieving this outcome the student will draw on knowledge described in areas of study 2 and 3.  To achieve this outcome the student should demonstrate knowledge of

· the systems development life cycle, including analysis, design, development, implementation and evaluation;

· purposes for organisations using networked information systems in a global environment; for example, increasing the competitive edge by tapping into global markets, conducting business transactions online regardless of geographic location of partners and consumers;

· types of problems associated with using networked information systems in a global environment; for example, data theft, viruses, sabotage, incompatible file formats, English as the main language, low bandwidth;

· types and capabilities of networks and network topologies;

· network operating systems;

· technical, human, procedural, economic and management factors influencing the acquisition of specific hardware and software components to fulfil design specifications, such as availability of components, geographic location of suppliers, compatibility of all components, establishment and ongoing costs, reliability and robustness of equipment, ergonomic requirements, reliability of suppliers, training of operators;

· testing techniques to ensure that the components operate as intended and to gain acceptance of the information system, including equipment testing, processing and system management testing, acceptance testing;

· methods for implementing the proposed information system, including direct, phased, pilot and parallel conversions;

· 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, including location of training and nature of training;

· procedures to govern the relationships between the components of the information system, including protection and security of data in storage and during transfer;

· project management tools and techniques, including Gantt charts and PERT charts, to schedule and monitor tasks, to assign resources, to identify milestones, to determine contingency plans;

· criteria for evaluating the performance of the proposed information system, including usability, effectiveness, efficiency, costs, maintainability;

· strategies for evaluating the performance of the proposed information system, such as logging equipment breakdowns, checking staff absentee rates, random and controlled testing of specific functions, recording customer complaints;

· advantages and disadvantages for organisations and society in using information systems in a global environment; for example, organisations reduce their cash flow problems because of lower transaction costs and faster payment systems, customer support can be diminished due to geographic locality, online fraudulent practices can affect both customers and organisations.

Key skills

To achieve this outcome the student should demonstrate the ability to

· identify the purpose of the information system;

· select and justify the hardware and software components to fulfil the physical specifications;

· devise appropriate testing techniques;

· 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;

· propose project management strategies to coordinate the development, implementation and evaluation of the proposed information system;

· explain one way in which the 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 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 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 guide published annually by the Victorian Curriculum and Assessment Authority. The assessment guide will also include advice on the scope of the task and the criteria 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.

	Outcomes
	Assessment tasks
	Marks allocated*

	Outcome 1

Apply the principles of software development to produce purpose-designed software that takes into account the information system objectives and the needs of end-users.
	Information technology solution (excluding user

documentation, but including internal

documentation) in response to a design brief

and
	45

	
	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
	15

	Outcome 2

Propose and justify development, implementation and evaluation strategies for introducing to an organisation an information system that will operate in a global environment.
	One of the following:

· a written report 

· a test
	40

	
	Total marks
	100


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

End of-year examination (Units 3 and 4) 

Description

All outcomes in Units 3 and 4 will be examined. 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.

Students will not be expected to write code in a programming language.

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

	Unit


	Outcome
	Approximate mark allocation (per cent)

	3
	1
	8-12%

	
	2
	24-36%

	
	3
	8-12%

	4
	1
	16-24%

	
	2
	24-36%


Format

Students Will answer a series of questions in a question and answer booklet The order of tile questions follows the phases of the systems development life cycle* namely analysis through to evaluation. For soMe questions students will respond to stimulus material such as design briefs, case studies and visual images.

All questions are compulsory.

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

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 Administrative Handbook.

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

Contribution to final assessment

The examination contributes 50 per cent to the study score.

