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Rationale

For the purposes of the Software Design and Development Stage 6 Syllabus, software design and development refers to the creativity, knowledge, values and communication skills required to develop computer programs. The subject provides students with a systematic approach to problem-solving, an opportunity to be creative, excellent career prospects and interesting content. Software development is a distinctive field within the Computing discipline. Stage 6 students who wish to move into this field are at an advantage if they understand the field.

There are many different approaches that can be taken to develop software. An understanding of these and the situations in which they are applied is essential in software development. It is also important to have an understanding of how hardware and software are interrelated and need each other to function. In order to develop solutions that meet the needs of those who will use them, communication, personal and team skills are required by the developers. Together, these considerations provide the basis for the course. Computing is an area of rapid growth and change. While a variety of computer applications are used in this subject, they are not the primary focus. The focus of this subject is the development of computer-based solutions that require the design of computer soft-ware.

Students interested in the fields of software development and computer science will find this subject of value. The subject is not only for those who seek further study or careers in this field, but also for those who wish to understand the underlying principles of software design and development. Students with software development skills wishing to acquire team and communication skills will find this subject useful. The subject is intended for both genders. The computing field, particularly in the area of software design and development, offers opportunities for creativity and problem-solving and a collaborative work environment where working with people and exploring issues is an integral part of the job. It is critical that students of both genders have the knowledge, understanding and skills necessary to pursue the many new, exciting and highly paid employment opportunities that exist in the field.

Software Design and Development promotes intellectual, social and ethical growth in students. The subject has been developed from an area of identified student interest. It provides them with the flexibility to be able to adapt in a field that is constantly changing, yet vital to the Australian economy. On completion, the subject provides students with options in the workforce, TAFE and university study. Study of this subject will enable students to take part in debates on software development in society. To this end, Software Design and Development contributes to the overall purpose of the Stage 6 curriculum.

Much of the learning that takes place in the course has a project-based nature. Where possible, projects will have a real purpose and will follow a real software development cycle. The authentic nature of this work reinforces elements of the NSW Quality Teaching framework.
Aim
The Software Design and Development Stage 6 Syllabus is de-signed to develop in students the knowledge, understanding, skills and values to solve problems through the creation of software solutions.
Objectives
Students will develop:

· knowledge and understanding about how software solutions utilise and interact with other elements of computer systems

· knowledge and understanding of the historical developments that have led to current practices in software design and development, and of emerging trends and technologies in this field

· knowledge and understanding of legal, social and ethical issues and their effect on software design and development 

· skills in designing and developing software solutions 

· skills in management appropriate to the design and development of software solutions

· skills in teamwork and communication associated with the design and development of software solutions.
Course structure
The following table provides an overview of the arrangement and relationship between components of the Preliminary course and the HSC course for Soft-ware Design and Development Stage 6. The percentage values refer to indicative course time. 

	Preliminary Course 

Core strands (100% total time)

Concepts and Issues in the Design and Development of Software 30%

Social and ethical issues

Hardware and software

Software development approaches

Introduction to Software Development 50%

Defining the problem and planning software solutions

Building software solutions

Checking software solutions

Modifying software solutions

Developing Software Solutions 20%
	HSC Course

Core strands (80% total time)

Development and Impact of Software Solutions 15%

Social and ethical issues

Application of software development

Software Development Cycle 40%

Defining and understanding the problem

Planning and design of software solutions

Implementation of software solutions

Testing and evaluation of software solutions

Maintenance of software solutions

Developing a Solution Package 25%

Options 20% One of the following options:

Evolution of programming languages  OR
The software developer’s view of the hardware


Objectives and outcomes

	Objectives Students will develop:
	Preliminary outcomes. A student:
	HSC outcomes. A student:

	1. knowledge and understanding about how software solutions utilise and interact with other elements of computer systems
	P1.1 describes the functions of hardware and software

P1.2 describes and uses appropriate data types

P1.3 describes the interactions between the elements of a computer system
	H1.1 explains the interrelationship between hardware and software

H1.2 differentiates between various methods used to construct software solutions

H1.3 describes how the major components of a computer system store and manipulate data

	2. knowledge and understanding of the historical developments that have led to current practices in software design and development, and of emerging trends and technologies in this field
	P2.1 describes developments in the levels of programming languages

P2.2 explains the effects of historical developments on current practices
	H2.1 describes the historical development of different language types

H2.2 explains the relationship between emerging technologies and software development

	3. knowledge and understanding of legal, social and ethical issues and their effect on software design and development
	P3.1 identifies the issues relating to the use of software solutions
	H3.1 identifies and evaluates legal, social and ethical issues in a number of contexts

H3.2 constructs software solutions that address legal, social and ethical issues

	4. skills in designing and developing software solutions
	P4.1 analyses a given problem in order to generate a computer-based solution

P4.2 investigates a structured approach in the design and implementation of a software solution

P4.3 uses a variety of development approaches to generate software solutions and distinguishes between these approaches
	H4.1 identifies needs to which software solutions are appropriate

H4.2 applies appropriate development methods to solve software problems

H4.3 applies a modular approach to implement well structured software solutions and evaluates their effectiveness

	5. skills in management appropriate to the design and development of software solutions
	P5.1 uses and justifies the need for appropriate project management techniques

P5.2 uses and develops documentation to

communicate software solutions to others


	P5.1 uses and justifies the need for appropriate project management techniques

P5.2 uses and develops documentation to communicate software solutions to others

	6. skills in teamwork and communication associated with the design and development of software solutions
	P6.1 describes the role of personnel involved in software development

P6.2 communicates with appropriate personnel throughout the software development process

P6.3 designs and constructs software solutions with appropriate interfaces
	H6.1 assesses the relationship between the roles of people involved in the software development cycle

H6.2 communicates the processes involved in a software solution to an inexperienced user

H6.3 uses a collaborative approach during the software development cycle

H6.4 develops effective user interfaces, in consultation with appropriate people


Assessment grid

	No
	Task name
	Type
	Value
	Timing

	1
	Programming Practical Task (Intermediate)
	Practical task
	20
	Term 1

Week 9

Topics: 8.1

	2
	Half Yearly Exam (Optional)
	Examination: 70 minutes
	0
	Term 2

Weeks 1–2

Topics: 8.1–8.2.1

	3
	Programming Practical Task (Advanced)


	Practical Test
	20
	Term 2

Week 8

Topics: 8.1, 8.2, 8.3

	4
	Yearly Preliminary Exam
	Examination: 110 minutes
	30
	Term 3

Weeks 8–9

Topics: All

	5
	Major Project
	Prac Project Folio: Libraries of code and algorithms 
	30
	Term 4

Week 1

Topics: All

	Total 
	
	
	100
	40


Assessment Schedule

	Course Component/Mode
	Syllabus Weighting %
	Task 1
	Task 2 (Optional)
	Task 3
	Task 4
	Task 5

	
	
	Term 1: 20XX

Week 9      
	Term 2: 20XX

Weeks 2–3
	Term 2: 20XX

Week 4   
	Term 3: 20XX

Week 5   
	Term 3: 20XX

Weeks 10–11

	
	
	Practical Programming task
	Half Yearly Exam
	Group Project
	Major Programming Project
	Yearly Exam

	Knowledge and understanding about hardware and software, software development approaches, software development processes, social and ethical issues


	30
	
	0
	
	
	30

	Design and development of software solutions


	35
	10
	
	10
	15
	

	Project management techniques, including documentation, teamwork and communication


	15
	
	
	5
	10
	

	Project(s)
	20
	
	
	
	20
	

	Total:
	100
	10
	0
	15
	45
	30

	Outcomes Assessed
	
	P1.1 P1.2  P2.2 P3.1 P4.1 P4.2 P4.3 P5.1 P5.2 P6.1 P6.2
	P1.1 P1.2 P1.3 P2.1 P2.2 P3.1 P4.1 P4.2 P4.3 P5.1 P5.2 P6.1 P6.2
	P1.1 P1.2 P2.2 P3.1 P4.1 P4.2 P4.3 P5.1 P5.2 P6.1 P6.2
	P1.1 P1.2 P2.2 P3.1 P4.1 P4.2 P4.3 P5.1 P5.2 P6.1 P6.2
	P1.1 P1.2 P1.3 P2.1 P2.2 P3.1 P4.1 P4.2 P4.3 P5.1 P5.2 P6.1 P6.2


Scope and Sequence

	Unit 1: Theory/Practical 9.1.1
	Social & Ethical Issues
Strategies: 

· Deliver the theory for this topic 
· Rights & Responsibilities

· Software Piracy

· The Software Market

· Social & Ethical Issues.
Activity: 

· Research assignment 
· Find a number of licensing agreements of commercial, open source, shareware, freeware, addware and public domain and discuss the positive and negative aspects of each? Do they work?

	Unit 2: Theory/Practical 9.1.2
	Application of Software development Approaches
Strategies:

· Deliver theory for topic
· Software Development

· Trends in Software Development
Activity:

· Develop the application using all of the software development approaches.

· Do this in groups with each group using a different approach OR individually depending on time and the class.

· Report on the effectiveness of each approach in relation to effectiveness, efficiency and time taken to develop.

	Unit 3: Theory/Practical 9.2.1
	Defining and Understanding the Problem
Strategies:

· Deliver the theory for the topic
· Defining the Problem

· Design Specifications

· Modelling

· Communication Issues
Activity: 

Have students develop a mini major project.
· Fix the project type for all students, e.g.
· Develop a Library borrowing system

· Develop a game

· Develop an interactive educational maths program.

· Using the mini project.

· Establish the data types required

· Develop algorithms both Flowchart and pseudocode

· Create a data dictionary for the variables required

· Model the mini project using;

· IPOs

· Storyboards

· Dataflow diagrams

· System flowcharts

· Screen designs

· Prototype

	Unit 4: Theory/Practical 9.2.2
	Planning & Design of Software Solutions
Strategies:

· Deliver the theory for the topic
· Standard Searching & Sorting Algorithms

· Custom Designed Logic

· Standard Modules

· Customisation of Existing Software

· Documentation

· Selection of Languages
Activity: 

Develop algorithms for each of the standard algorithms.

· Have students code each of the algorithms in an approved language to check and consolidate their understanding of the standard algorithms.
· Incorporate the Standard algorithms from the previous section into a number of software solutions

· Create a card scuffling program

· Create the Pontoon (21) card game

· Use arrays for the cards

· Use records for the players and their scores

Text Editor

Have students develop a basic text editor. Include the ability to manipulate text such as

· Find text

· Delete text

· Copy text

· Paste text

· Insert text

	Unit 5: 9.2.3
	Implementation of Software Solutions

Strategies:

·  Deliver the theory for the topic

· Interface Design

· Language Syntax

· Role of the CPU

· Translation Methods

· Program Development Techniques

· Hardware Environments

· Emerging Technologies

Activities: 

· Have students develop an interface for a Social Networking website called SocialNet. Include the following screens and have them use as many screen elements as possible in their overall design.

· Welcome and login screen

· Main screen, entry to various sections of the SocialNet

· Chat/messenger

· Forum

· Images

· Blog

· Video

· A game

Remember that entry screens are needed to insert data.
· Using one of the CPU simulators available on the internet, have students experiment with the various components of the CPU and discover their relationship with each other. 

· Registers

· Accumulators

· Interrupts

· Flags

· Etc

	Unit 6: 9.2.4
	Testing and Evaluation of Software Solutions

Strategies: 

· Deliver the theory for the topic

· Testing Software

· Reporting on the Testing

Activities:

· Research the different software testing techniques.

· Why is software testing so important in commercial applications?

· What techniques can students use with their own applications?

	Unit 7: 9.2.5
	Maintenance of Software Solutions
Strategies:

· Deliver the theory Maintenance

· Modification of code

· Documentation

Activities:

· Supply students with a program that does not do what it was designed for. e.g. POS program that calculates GST to 10% and the government has changed it to 12%.

· Get students to work through all the code and modify the appropriate sections of code.

· Have students implement testing procedures that will thoroughly test the modified program.

· Have students document the changes so that a future programmer will understand the changes made to the program..

	Unit 8: Theory/Practical 9.3
	Developing a Solution Package
Strategies: 

· Deliver Theory for Developing Solutions

· Design & Develop Solutions for Complex Problems

· System Implementation

Activities:

There are a number of ways to have students Design and Develop a Major Software project depending on their ability level.

1. Have a set project that each student develops individually, e.g. 

· school Library Management System

· web-based Subject Selection system

· game e.g. Texas hold ’em, 21, fish, 500
2. Have students discover and develop their own Software Major Project, e.g.

· They may work after school and have identified a need that could be solved.
· Mum and Dad are always complaining about something that doesn’t work at their office, volunteer to develop a solution

	Option 1: 9.4.1
	Evolution of Programming Languages
Strategies:

Deliver the theory for evolution
· Historical background

· Basic Building Blocks

· Effects on Productivity

· Paradigm Specific Concepts

· Logic

· OOP

· Functional
Activities:

Have students research and build a time line of the development and relationships of Programming Languages especially the evolution of various languages.

· Incorporate the 5 levels of programming languages and then categorise the different paradigms

· Imperative

· Functional

· Logic

· OOP

Have students solve problems using languages specific to the paradigms being studied.

· Consider the reason for the development of each of the paradigms and how they are applied to solve the problems.

· Why have these different programming paradigms been developed?

· What are the limitations of these paradigms and why?

	Option 2: 9.4.2
	The Software Developer's View of Hardware
Strategies:

· Deliver the theory for Hardware topic
· Representation of Data

· Electronic Circuits

· Programming Hardware Devices
Activities:

Have students write algorithms that will process the steps involved in binary arithmetic using the shift add, shift subtract methods.

· Use one of the Logic Gate programs to generate Logic circuits that will enable students to learn how the computer can be programmed to perform logical actions.

· Develop an understanding of Truth Tables and how to use them to solve logic problems.

· Students need to develop strategies to solve logic problems and produce working logic circuits. An understanding of the mechanics of Boolean Algebra will allow students to solve any problem given to them.
Have students develop an understanding of the specialty circuits that exist in computers that make addition, subtraction, multiplication and division, and memory stores possible.

· Half & Full Adders
· Shift Registers

· Flip-Flops

· Latch

· Clocking

· Edge Triggers
Have students develop circuits that can multiply two numbers together.
· Physically pull apart a number of computer mice and discuss how each works.

· Ball Mouse

· LED/Laser Mouse

What information needs to be sent to the computer each time the mouse is used to move the cursor around the screen?

What extra information is needed for the computer to understand the button clicks of the mouse?

Construct a communications packet that will allow the mouse to talk to the computer.

Look at various other input and output devices and determine how they communicate.
Using the Lego Robotics systems, have students develop a simulation of a set of traffic lights.

What sensor inputs are required to detect motor vehicles?

What timing issues can be used to control traffic flow at various intersections?

Program the intersection to handle the flow of simulated traffic through the traffic signals.


Social and ethical issues
This topic identifies social and ethical issues that arise in the development and use of software. Students should be made aware of these issues early in the course so that they can act in a socially responsible and ethical way throughout the course. Although these issues are taught specifically as part of this topic, they should also be reconsidered as each new topic is discussed. Thus, for example, interface design issues, duplication of code or ideas, language used in documentation should all be considered again at relevant parts in the course.
Outcomes

A student:

P2.2
explains the effects of historical developments on current practices

P3.1
identifies the issues relating to the use of software solutions

P6.1
describes the role of personnel involved in software development.
Resources
· Software Licences

· Review software designed for different demographics and evaluate their appropriateness

	Development and Impact of Software Solutions. Social and ethical issues (9.1.1)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Rights and responsibilities of software developers (suggested timing: 8 hours)

	· authorship

· reliability

· quality

· response to problems

· code of conduct

· viruses

	· identify the impact on consumers of inappropriately developed software


	· P3.1
	Discussion Forum:

· What are the responsibilities of Software Developers?

· What types of ongoing support should Software Developers give to end users?
Research Assignment

· What methods can software developers use to protect their software from viruses?
	

	Intellectual property (suggested timing: 8 hours)

	concepts associated with piracy and copyright, including:

· intellectual property

· plagiarism 

· shareware

· public domain

· ownership versus licensing

· copyright laws
· reverse/backwards engineering
· decompilation
· license conditions
· network use
various national perspectives to software piracy and copyright laws

the relationship between copyright laws and software license agreements

· 
	· interpret copyright agreements and develop personal practices that reflect current laws
	· H2.2

· H3.1



	Discussion Forum

· Discus the various concepts associated with piracy and copyright.

· What piracy activities do you engage in now? Would you like that to happen to software you develop in the future?

Research Assignment

· Find a number of licensing agreements of commercial, open source, shareware, freeware, addware and public domain and discuss the positive and negative aspects of each. Do they work?
	

	The software market

	maintaining market position

the effect on the marketplace
	
	· H2.2
	Look at the marketing methods used to sell software. 

· What advertising mediums are used?

· How do developers maintain market share?

· What influences the public opinion of software quality and how does this effect market acceptance e.g. MS Vista
	

	Significant social and ethical issues
	
	
	
	

	national and international legal action resulting from software development

public issues, including:

· the year 2000 problem

· computer viruses

· reliance on software
	· debate current issues relevant to software development
	· H3.1

· P6.1
	Discussion

· What global or local events lead to issues that affect company productivity related to software?

· Consider computer viruses. How have they evolved over the years and what are their primary agenda today?

· What are the responsibilities of software developers in protecting users from viruses?
	


Application of software development approaches
Students should be aware of the advantages and disadvantages of each of the different software development approaches introduced in the Preliminary course. Students will complete a case study of software being developed by a team of people. Particular emphasis should be placed on the people involved, how they interact and the skills they possess. Current trends in software development will also be considered. 

Outcomes

A student:

H1.2
differentiates between various methods used to construct software solutions 

H2.2
explains the relationship between emerging technologies and software development 

H3.1
identifies and evaluates legal, social and ethical issues in a number of contexts 

H4.2
applies appropriate development methods to solve software problems 

H5.1
applies project management techniques to maximise the productivity of the software development

H5.2
creates and justifies the need for the various types of documentation required for a software solution

H5.3
selects and applies appropriate software to facilitate the design and development of software solutions

H6.1
assesses the relationship between the roles of people involved in the software development cycle

H6.2
communicates the processes involved in a software solution to an inexperienced user.
Resources

· Visual Basic Notebook for VB.Net

· http://vbnotebookfor.net/2007/05/22/the-7-steps-of-software-development-–-an-un-real-world-case-study/.

· IT Magazines and newspaper, discus current and future trends
	Development and Impact of Software Solutions. Application of software development approaches (9.1.2)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Software development approaches (suggested timing: 4 hours)

	approaches used in commercial systems, including:

· the structured approach

· prototyping

· rapid applications development

· end user development

· combinations of any of the above

· methods of implementation

· direct cut over

· parallel

· phased

· pilot


	compare and determine the most appropriate software development approach for a given scenario

communicate understanding of a commercial system studied using a case study approach by:

· describing how the skills of the various personnel contribute to the overall development of a computer-based system 

· critically evaluating the effectiveness of the response to the social and ethical issues raised by this system
	· H1.2
· H4.2
	Develop a small application e.g. Subject Selection

· Develop the application using all of the software development approaches.

· Do this in groups with each group using a different approach OR individually depending on time and the class.

· Report on the effectiveness of each approach in relation to effectiveness, efficiency and time taken to develop.
	

	Current trends in software development

	for example:

· outsourcing

· popular approaches

· popular languages

· employment trends

· networked software

· Customised off-the-shelf packages (COT’s) 
· use of CASE tools and their application in large systems development
· software versions

· data dictionary

· test data

· production of documentation


	· make informed comment on current trends in software development 
	· H1.2

· H2.2

· H5.1
· H6.1

	Research the computer industry and the job market. 

· How do companies manage their human resources (HR) in the development of software for the company?

Research the history of software development.
· What type of software was developed in the past and how was it delivered to the end user? e.g. mainframe and standalone.
· What is the current trend of software delivery and development and why has it evolved this way (Web based)?
· Has software development become more accessible to non-professionals? More democratic? Better paid?
	


Software Development Cycle
While many of the students who will study this course may have had some previous experience in the development of software, few will have done so using the formal methods that make up the software development cycle. This approach to software development will empower students to undertake much more complex development projects, knowing that the developed system will be in a standard maintainable format. Students should draw on the skills of others to assist them in this process. The topics that come together to form this cycle are the fundamentals of the HSC course. These topics should not be studied in isolation or in a sequential fashion. Students should be exposed to the content in a cyclic fashion. The project requires that students follow and implement the cycle from beginning to end. Areas for investigation here could include modelling and simulation, the production of games, hypermedia tools, publishing on the World Wide Web and customisation of application packages through scripting or writing modules.
Defining and understanding the problem

Outcomes

A student:

H1.2
differentiates between various methods used to construct software solutions 

H3.1
identifies and evaluates legal, social and ethical issues in a number of contexts 

H3.2
constructs software solutions that address legal, social and ethical issues

H4.1
identifies needs to which software solutions are appropriate

H4.2
applies appropriate development methods to solve software problems 

H4.3
applies a modular approach to implement well structured software solutions and evaluates their effectiveness

H5.1
applies project management techniques to maximise the productivity of the software development

H5.2
creates and justifies the need for the various types of documentation required for a software solution

H5.3
selects and applies appropriate software to facilitate the design and development of software solutions

H6.1
assesses the relationship between the roles of people involved in the software development cycle

H6.2
communicates the processes involved in a software solution to an inexperienced user 

H6.3
uses a collaborative approach during the software development cycle

H6.4
develops effective user interfaces, in consultation with appropriate people.

	Software Development Cycle. Defining and understanding the problem (9.2.1)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Defining the problem (suggested timing: 8 hours)

	identifying the problem

· needs

· objectives

· boundaries

determining the feasibility of the solution

· is it worth solving?

· constraints 

· budgetary

· operational

· technical

· scheduling

· possible alternatives

· social and ethical considerations
	develop and interpret design specifications from a user’s perspective, considering:

· screen design

· appropriate messages

· appropriate icons

· relevant data formats for display

· ergonomic issues

· relevance to the user’s environment and computer configuration

· social and ethical issues
	· H1.2

· H3.2

· H4.2

· H5.1

· H6.1
	Have students develop a small project involving the steps of the SD cycle..

· Fix the project type for all students e.g.
· Develop a Library borrowing system

· Develop a game

· Develop an interactive educational maths program.

Have students work through defining the problem

· Carry out each of the feasibilities for the chosen project analysing each in turn.
	

	Design specifications/Modelling

	Design specifications

· the developer’s perspective in consideration of:

· data types

· algorithms 

· variables

· the user’s perspective

Modelling

· representing a system using diagrams, including:

· Input Process Output (IPO) diagrams

· story boards

· data flow diagrams

· systems flowcharts

· screen designs

· consideration of use of a limited prototype

	· evaluate the extent to which a proposed system will meet user needs

· differentiate between the different forms of systems documentation and the purposes for which each is intended

· interpret a system presented in a diagrammatic form
· create a diagrammatic representation for a system using an appropriate method
	· H4.1

· H4.2

· H4.3

· H5.2

· H5.3

· H6.

· H6.4
	Using the mini project.

· Establish the data types required

· Develop algorithms both Flowchart and pseudocode

· Create a data dictionary for the variables required
Model the mini project using;

· IPO’s

· Storyboards

· Dataflow diagrams

· System flowcharts

· Screen designs

· Prototype
	

	Communication issues

	· the need to empower the user

· the need to acknowledge the user’s perspective

· enabling and accepting feedback


	· effectively communicate with users regarding a proposed software solution
	· H5.1

· H6.1

· H6.2

· H6.3
	Using the mini project, have the class take various Software development roles.

· Lead the class through a discussion concerning the development of the mini project.

· Have members of the class act as ”devil’s advocates” to the development of the project so that the others need to work out methods of communication that will work.

· Discuss methods of investigating the current system

· Brainstorm the screen design with the class contributing to good screen design methods.
	


Planning and design of software solutions 
To solve complex problems, students need to develop a strategy. They need to be able to identify inputs and outputs, to select and describe relevant data structures, to explain the procedures required for the solution and explain how each of these will interact. Well-structured algorithms should be developed. Desk checking of algorithms and documentation of the proposed solution are also important. The development of structured algorithms to document the logical solution of problems is a fundamental principle of this course. These must be developed independently of any coding language that will be used in eventually implementing the algorithm. A well-developed algorithm can be implemented in any number of languages, while transferring code from one language to another is a more difficult process. Students should appreciate that the real skill is in the development of the algorithm, not the implementation of the logic in a particular language. Not every algorithm developed in this section of the course need be implemented. Problems must be chosen with an appropriate level of difficulty that reflects the ability level of students. The level of difficulty should be greater than in the Preliminary course. Relevant problems could include the development of games such as hangman, quizzes, mastermind, draughts and search-a-word.
Outcomes

A student:

H1.1
explains the interrelationship between hardware and software

H1.3
describes how the major components of a computer system store and manipulate data

H3.1
identifies and evaluates legal, social and ethical issues in a number of contexts 

H3.2
constructs software solutions that address legal, social and ethical issues

H4.1
identifies needs to which software solutions are appropriate

H4.2
applies appropriate development methods to solve software problems 

H4.3
applies a modular approach to implement well structured software solutions and evaluates their effectiveness

H5.1
applies project management techniques to maximise the productivity of the software development

H5.2
creates and justifies the need for the various types of documentation required for a software solution

H5.3
selects and applies appropriate software to facilitate the design and development of software solutions

H6.2
communicates the processes involved in a software solution to an inexperienced user 

H6.3
uses a collaborative approach during the software development cycle. 
Resources
Suggested languages: Visual Studio (VB, C++ or C#, J#), Liberty BASIC, Pascal, Python, PHP, MS Small BASIC, Javascript
	Software Development Cycle: Planning and design of software solutions (9.2.2)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Standard algorithms for searching and sorting (suggested timing: 8 hours)

	understanding the problem

identification of inputs and required outputs

determining the steps that, when carried out, will solve the problem

the top-down approach to solution development

refinement of a proposed solution

modification of an existing solution
	· determine the inputs and outputs required for a particular problem

	· H4.1

· H4.2

· H4.3

· H5.1

· H5.2

· H5.3

· H6.2

· H6.3
	Develop algorithms for each of the standard algorithms.

Have students code each of the algorithms in an approved language to check and consolidate their understanding of the standard algorithms, e.g. using student heights to simulate sorting, using shoe boxes containing cards as an allegory of an array etc.

	

	Custom-designed logic used in software solutions (suggested timing: 4 hours)

	requirements to generate these include:

· identification of inputs, processes and outputs

· representation as an algorithm

· definition of required data structures

· use of data structures, including multi-dimensional arrays, arrays of records, files (sequential and relative/random)

· use of random numbers

· thorough testing
	· apply standard approaches as part of the solution to complex problems

· document the logic required to solve problems, including:

· file handling and management

· random number generators

· multi-dimensional arrays

· nesting of control structures

· develop a suitable set of test data and desk check algorithms that include complex logic 

· select an appropriate data structure to solve a given problem
	· H1.1

· H1.3

· H3.2

· H4.1

· H4.2

· H4.3

· H5.2

· H5.3

· H6.2
	Incorporate the Standard algorithms from the previous section into a number of software solutions

· Create a card scuffling program

· Create the Pontoon (21) card game

· Use arrays for the cards

· Use records for the players and their scores

Ensure that the software development cycle is used to solve the problems
	

	Standard modules (library routines) used in software solutions (suggested timing: 4 hours)

	requirements for generating or subsequent use include:

· identification of appropriate modules

· consideration of local and global variables

· appropriate use of parameters (arguments)

· appropriate testing using drivers

· thorough documentation
Customisation of existing software solutions

· identification of relevant products

· customisation

· cost effectiveness


	· develop a standard module and document its use

· correctly incorporate a standard module into a more complex solution, passing parameters effectively
· evaluate the effectiveness of using commercially developed software
	· H4.1

· H4.2

· H4.3

· H5.2

· H5.3
	Text Editor

Have students develop a basic text editor. Include the ability to manipulate text such as

· Find text

· Delete text

· Copy text

· Paste text

· Insert text

Use parameter passing of these arguments to demonstrate the mechanics of Functions, global and local variables and modularisation.

Include the use of drivers in the development of the text editor.
Ensure that the code is fully documented.
	

	Documentation of the over-all software solution (suggested timing: 4hours)

	tools for representing a complex software solution include:

· algorithm descriptions

· system flowcharts

· structure diagrams

· data flow diagrams

· data dictionary

Selection of language to be used

· event-driven software

· driven by the user

· program logic

· sequential approach

· defined by the programmer

· relevant language features

· hardware ramifications

· graphical user interface (GUI)
	· represent a software solution in diagrammatic form

· identify the parts of the system that require software to be custom designed and developed

· select and use appropriate CASE software to assist in the development of a software solution
	· 
	Return to the mini project and formalise the documentation including;

· Algorithms, pseudocode and flowcharts

· System flowcharts

· Structure diagrams

· Dataflow diagrams

· Data dictionaries. All above steps to be contextualised in the SD cycle
	


Implementation of software solution
In the implementation phase of the software development cycle, previously developed algorithms are converted to a form that can be processed by a computer. Students will need to learn the syntax of the language, macro or script being used, to successfully implement their solutions. The translation method being used should be recognised, particularly in the case of code. Students will need to recognise the approach being used (that is, sequential or event-driven) and will need to make appropriate decisions about the design of interfaces and the documentation produced. Relevant social and ethical issues should be considered during this implementation process.
Outcomes

A student:

H1.1
explains the interrelationship between hardware and software

H1.2
differentiates between various methods used to construct software solutions

H1.3
describes how the major components of a computer system store and manipulate data

H2.2
explains the relationship between emerging technologies and software development

H3.1
identifies and evaluates legal, social and ethical issues in a number of contexts 

H3.2
constructs software solutions that address legal, social and ethical issues

H4.2
applies appropriate development methods to solve software problems 

H4.3
applies a modular approach to implement well structured software solutions and evaluates their effectiveness

H5.1
applies project management techniques to maximise the productivity of the software development

H5.2
creates and justifies the need for the various types of documentation required for a software solution

H5.3
selects and applies appropriate software to facilitate the design and development of software solutions

H6.2
communicates the processes involved in a software solution to an inexperienced user 

H6.3
uses a collaborative approach during the software development cycle.
Resources
Visual Web Developer, Expression Web - Dream-weaver, PowerPoint 
http://wingware.com/

	Software Development Cycle: Implementation of software solution (9.2.3)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Interface design in software solutions (suggested timing: 8 hours)

	the design of individual screens, including:

· identification of data required 

· current popular approaches

· design of help screens

· audience identification

· consistency in approach

Language syntax required for software solutions

· use of BNF, EBNF and railroad diagrams to describe the syntax of new statements in the chosen language

· commands incorporating the definition and use of:

· multi-dimensional arrays

· arrays of records

· files (sequential and relative/random)

· random number generators
	· select either a sequential or event-driven approach and an appropriate language to effectively solve the problem

· design and evaluate effective screens for software solutions

· utilise the correct syntax for new commands using the metalanguage specification 

· produce syntactically correct statements 

· implement a solution utilising a complex algorithm
	· H4.2

· H1.1

· H1.3

· H2.2

· H5.3
	Have students develop an interface for a Social Networking website called SocialNet. Include the following screens and have them use as many screen elements as possible in their overall design.

· Welcome and login screen

· Main screen, entry to various sections of the SocialNet

· Chat/messenger

· Forum

· Images

· Blog

· Video

· A game

Remember that entry screens are needed to insert data.
	

	The role of the CPU in the operation of software

	machine code and CPU operation

· instruction format

· use of registers and accumulators

· use of program counter and fetch-execute cycle

· addresses of called routines

· linking, including use of DLL’s
Translation methods in software solutions

· different methods include:

· compilation

· incremental compilation

· interpretation

· the translation process

· advantages and disadvantages of each method
	· recognise and interpret machine code instructions

· choose the most appropriate translation method for a given situation

· utilise the features of both a compiler and an interpreter in the implementation of a software solution
	· H1.1

· H1.2

· H1.3


	Using one of the CPU simulators available on the internet, have students experiment with the various components of the CPU and discover their relationship with each other. 

· Registers

· Accumulators

· Interrupts

· Flags

· Etc


	

	Program development techniques in software solutions

	structured approach to a complex solution, including:

· one logical task per subroutine

· stubs

· flags

· isolation of errors

· debugging output statements

· elegance of solution

· writing for subsequent maintenance

the process of detecting and correcting errors, including:

· syntax errors

· logic errors

· peer checking

· desk checking

· use of expected output
· run time errors, including:

· arithmetic overflow

· division by zero

· accessing inappropriate memory locations

the use of software debugging tools, including:

· use of breakpoints

· resetting variable contents

· program traces

· single line stepping

Documentation of a software solution

· forms of documentation, including:

· process diary 

· user documentation

· self-documentation of the code

· technical documentation, including source code, algorithms, data dictionary and systems documentation

· documentation for subsequent maintenance of the code

· use of application software to assist in the documentation process

· use of CASE tools

Hardware environment to enable implementation of the software solution

· hardware requirements

· minimum configuration 

· possible additional hardware

· appropriate drivers or extensions
Emerging technologies

· hardware

· software
their effect on:
· human environment

· development process
	· justify the use of a clear modular structure with separate routines to ease the design and debugging process

· use drivers to test specific modules, before the rest of the code is developed

· differentiate between the different types of errors encountered during the testing phase

· recognise the cause of a specific error and determine how to correct it

· effectively use a variety of appropriate error correction techniques to locate the cause of a logic error and correct it
· produce user documentation (utilising screen dumps) that includes:

· a user manual (topics presented in order of difficulty)

· a reference manual (all commands in alphabetic order)

· an installation guide

· a tutorial to introduce new users to the software
· identify the personnel who would be likely to use the different types of documentation

· recognise the need for additional hardware

· assess the effect of an emerging technology on society
	· H1.2

· H4.2

· H5.1

· H5.2

· H6.2

· H6.3
· H1.1

· H1.2

· H1.3

· H2.2

· H4.2

· H4.3

· H5.2

· H5.3

· H1.1

· H1.2

· H1.3

· H2.2

· H3.1

· H3.2

· H6.2

· H6.3
	Create a modular example to demonstrate;

· Stubs

· Flags

Class discussion
Using the Python WingIDE development environment, use the example tutorials to discover the various methods of debugging available and how to effectively use them.

Using the development environment of choice, check the availability of debugging tools including;

· Breakpoints

· Program tracing

· Variable reset

· Single line stepping

· Watch expressions
Use a Word Processor, Spreadsheet and Graphics program in combination to document the development of software applications.

Examine the hardware requirements of a number of software packages and then research the internet for real world hardware requirements actually needed. Also, run a known resource-hungry package on a minimum spec PC to see if it can actually be used. What minimum specifications SHOULD be displayed on a software package?
Research the emerging technologies that will influence computing in the future including;

· Processors

· Storage

· Input & Output devices
Networking
	


Testing and evaluation of software solutions
Students should verify their solutions using test data both at program and system level. Live testing of programs should take place so that environment problems can be identified and removed. Students should also be checking that original requirements are being met. All user interfaces should also be evaluated at this stage. These steps are critical in ensuring that the developed product meets the user’s needs in terms of relevance, reliability and quality.
Outcomes 

A student
H3.1
identifies and evaluates legal, social and ethical issues in a number of contexts 

H3.2
constructs software solutions that address legal, social and ethical issues

H4.2
applies appropriate development methods to solve software problems 

H4.3
applies a modular approach to implement well structured software solutions and evaluates their effectiveness

H5.1
applies project management techniques to maximise the productivity of the software development

H5.2
creates and justifies the need for the various types of documentation required for a software solution

H5.3
selects and applies appropriate software to facilitate the design and development of software solutions

H6.1
assesses the relationship between the roles of people involved in the software development cycle

H6.2
communicates the processes involved in a software solution to an inexperienced user 
H6.3
uses a collaborative approach during the software development cycle

H6.4 
develops effective user interfaces, in consultation with appropriate people.
Resources 
Stimulus questions: Why is software testing so important in commercial applications?
What techniques can students use with their own applications?
	Software Development Cycle: Testing and evaluation of software solutions (9.2.4)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Testing the software solution (suggested timing: 4 hours)

	comparison of the solution with the original design specifications

generating relevant test data for complex solutions

levels of testing

· unit or module

· program

· system

the use of live test data to test the complete solution:

· larger file sizes

· mix of transaction types

· response times

· volume data

· interfaces between modules

· comparison with program test data

benchmarking

quality assurance
	· differentiate between systems and program test data
· test their solution with the test data created at the design stage, comparing actual output with that expected
	· H4.2

· H4.3

· H5.1

· H5.2

· H5.3

· H6.1

· H6.2
	Research the different software testing techniques.

	

	Reporting on the testing process

	documentation of the test data and output produced

· use of CASE tools

communication with those for whom the solution has been developed, including:

· test results

· comparison with the original design specifications
	· demonstrate the features of a new system to users, facilitating open discussion and evaluation
	· H4.2

· H5.2

· H5.3

· H6.1

· H6.2

· H6.3
	List the communications methods needed to successfully test a piece of software to ensure that it meets the requirements of the initial software definition.
	


Maintenance of software solutions 
Modifications to code, macros and scripts are often required. Often these are not made by the original developers. Under these circumstances, original documentation is of importance, as is the structure and self-documentation of the commands to be updated. Students should be given opportunities to modify their own code, macros and scripts and experience modifying the code, macros and scripts of others, supported by varying degrees of documentation.
Outcomes

A student:

H1.2
differentiates between various methods used to construct software solutions

H3.1
identifies and evaluates legal, social and ethical issues in a number of contexts 

H3.2
constructs software solutions that address legal, social and ethical issues

H4.2
applies appropriate development methods to solve software problems 

H4.3
applies a modular approach to implement well structured software solutions and evaluates their effectiveness

H5.1
applies project management techniques to maximise the productivity of the software development

H5.2
creates and justifies the need for the various types of documentation required for a software solution

H5.3
selects and applies appropriate software to facilitate the design and development of software solutions

H6.1
assesses the relationship between the roles of people involved in the software development cycle

H6.2
communicates the processes involved in a software solution to an inexperienced user 

H6.3
uses a collaborative approach during the software development cycle

H6.4   develops effective user interfaces, in consultation with appropriate people
	Introduction to software development: Modifying software solutions (8.2.4)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Modification of code to meet changed requirements (suggested timing: 4 hours)

	· identification of the reasons for change in code, macros and scripts

· location of section to be altered 

· determining changes to be made 

· implementing and testing solution
Documentation of changes

· source code, macro and script documentation

· modification of associated hard copy documentation and online help

· use of CASE tools to monitor changes and versions
	· read and interpret others’ code, macros and scripts

· design, implement and test modifications

· recognise the cyclical approach to maintenance

· document modifications with dates and reasons for change


	· H1.2

· H3.1

· H3.2

· H4.2

· H4.3

· H5.1

· H5.2

· H5.3

· H6.1

· H6.2

· H6.3

· H6.4
	Supply students with a program that does not do what it was designed for. e.g. POS program that calculates GST to 10% and the government has changed it to 12%.

Get students to work through all the code and modify the appropriate sections of code.

Have students implement testing procedures that will thoroughly test the modified program.

Have students document the changes externally, internally and intrinsically so that a future programmer will understand the changes made to the program.
	


Developing a Solution Package 
The project(s) in the HSC course is intended to reinforce the content covered in the other topics in the course. Students need to experience working as part of a team, as this is common in the computing field beyond school. In order to be able to develop software successfully, students need to be able communicate well with others and to act in a social and ethical way. The project is one area in which students may be given these opportunities. The project(s) will build students’ understanding of the content dealt with in the other topics in the course and should be undertaken throughout the duration of this course. 

Outcomes

A student:

H1.1
explains the interrelationship between hardware and software

H1.2
differentiates between various methods used to construct software solutions

H1.3
describes how the major components of a computer system store and manipulate data

H3.1
identifies and evaluates legal, social and ethical issues in a number of contexts 

H3.2
constructs software solutions that address legal, social and ethical issues

H4.1
identifies needs to which software solutions are appropriate

H4.2
applies appropriate development methods to solve software problems 

H4.3
applies a modular approach to implement well structured software solutions and evaluates their effectiveness

H5.1
applies project management techniques to maximise the productivity of the software development

H5.2
creates and justifies the need for the various types of documentation required for a software solution

H5.3
selects and applies appropriate software to facilitate the design and development of software solutions

H6.1
assesses the relationship between the roles of people involved in the software development cycle

H6.2
communicates the processes involved in a software solution to an inexperienced user 

H6.3
uses a collaborative approach during the software development cycle

H6.4
develops effective user interfaces, in consultation with appropriate people.
	Developing a Solution Package (9.3)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Designing and developing a software solution to a complex problem (suggested timing: 32 hours)

	Defining the problem and its solution, including:

· defining the problem

· identification of the problem

· idea generation

· communication with others involved in the proposed system

· understanding

· interface design

· communication with others involved in the proposed system

· representing the system using diagrams

· selection of appropriate data structures

· applying project management techniques

· consideration of all social and ethical issues
	· define the problem and investigate alternative approaches to a software solution
· select an appropriate solution
· produce an initial Gantt chart
· use a logbook to document the progress of their project
· document the software solution
· generate a fully documented design for their project after communication with other potential users

	· H3.1

· H3.2

· H4.1

· H4.2

· H4.3

· H5.1

· H5.2

· H6.1

· H6.2
	There are a number of ways to have students Design and Develop a Major Software project depending on their ability level.

1. Have a set project that each student develops individually, e.g. 

· school Library Management System

· web-based Subject Selection system

· game e.g. 

· Texas hold’ em
· 21
· Fish
· 500

2. Have students research, plan and develop their own Software Major Project, e.g.

· They may work after school and have identified a need that could be solved.

· Mum and Dad are always complaining about something that doesn’t work at their office, volunteer to develop a solution
	

	Planning and design

	· interface design

· selection of software environment

· identification of appropriate hardware

· selection of appropriate data structures

· production of data dictionary

· definition of required validation processes

· definition of files — record layout and creation

· algorithm design

· inclusion of standard or common routines

· use of software to document design

· identification of appropriate test data

· enabling and incorporating feedback from users at regular intervals

· consideration of all social and ethical issues

· applying project management techniques
	· 
	· 
	Whichever method is taken on, students then apply all that they have learnt in Software Development and apply it to their Major Project.

Suggest that the major project is submitted in a number of sections.

· Defining the Problem

· Planning and Design

System Implementation, (Include stages 1 and 2 and a working solution in the final submission.)
	

	Systems implementation

	Implementing the software solution by:

· implementation

· production and maintenance of data dictionary

· inclusion of standard or common routines

· use of software to document design

· translating the solution into code

· creating online help

· program testing

· reporting on the status of the system at regular intervals

· applying project management techniques

· enabling and incorporating feedback from users at regular intervals

· completing all user documentation for the project

· consideration of all social and ethical issues

· completing full program and systems testing
· maintenance

· modifying the project to ensure an improved solution
	· implement a fully tested and documented software solution in a methodical manner 
· use project management techniques to ensure that the software solution is implemented in an appropriate time frame
· communicate effectively with potential users at all stages of the project to ensure that it meets their requirements
· ensure that relevant ethical and social issues are addressed appropriately
	· 
	
	


Option 1: Evolution of Programming Languages 
This topic offers students the opportunity to look at approaches utilised by the different types of programming languages. Each of these was developed in an attempt to improve programmer productivity. By focusing on each of the different paradigms, students should gain an insight into how effective each approach has been, together with an understanding of the specific areas where the use of a particular paradigm could be particularly appropriate. This understanding will broaden the students’ experience of different paradigms and will also offer them a wider choice from which to select an appropriate approach to solve a specific problem. 

Outcomes

A student:

H1.2
differentiates between various methods used to construct software solutions

H2.1
describes the historical developments of different language types

H2.2
explains the relationship between emerging technologies and software development

H3.1
identifies and evaluates legal, social and ethical issues in a number of contexts 

H4.1
identifies needs to which software solutions are appropriate

H4.2
applies appropriate development methods to solve software problems
Resources
Stimulus questions:  

· Discuss the advantages of the modern IDE. Why has it evolved as it has? (OS development, Programmers laziness or need for structured programming?)

· Why have these different programming paradigms been developed?

· What are the limitations of these paradigms and why?
	Option 1 — Evolution of Programming Languages (9.4.1)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Historical reasons for the development of the different paradigms (suggested timing: 16 hours)

	· a need for greater productivity

· recognition of repetitive standard programming tasks

· a desire to solve different types of problems (e.g. AI)

· the recognition of a range of different basic building blocks

· emerging technologies
Basic building blocks

· variables and control structures (imperative)

· functions (functional)

· facts and rules (logic)

· objects, with data and methods or operations (object oriented)
	
	· H1.2

· H2.1

· H2.2
	Have students research and build a time line of the development and relationships of Programming Languages especially the evolution of various languages.

Incorporate the 5 levels of programming languages and then categorise the different paradigms

· Imperative

· Functional

· Logic

· OOP
	

	Effect on programmers’ productivity

	speed of code generation

approach to testing

effect on maintenance

efficiency of solution once coded

learning curve (training required)
	
	· H1.2

· H2.1

· H2.2

· H3.1
	Have students code a problem with a reasonably complex user interface that requires a fair amount of formatting in a basic procedural IDE for example QBASIC or Liberty BASIC. 

Then have them code the same problem in a modern IDE e.g. Visual Studio.


	

	Paradigm specific concepts

	logic paradigm (e.g. Prolog, expert system shells)
· heuristics

· goal

· inference engine

· backward/forward chaining

object oriented programming

(e.g. C++, Delphi, Java)

· methods

· classes

· inheritance

· polymorphism

· encapsulation

· abstraction

functional (e.g. LISP, APL)

· functions


	· recognise representative fragments of code written in a particular paradigm

· differentiate between the different paradigms

· evaluate the effectiveness of each paradigm in meeting its perceived need

· identify an appropriate paradigm relevant for a given situation

· interpret a fragment of code, and identify and correct logic errors

· modify fragments of code written using an example of a particular paradigm to reflect changed requirements

· for current and emerging languages, identify an appropriate paradigm
	· H2.1

· H2.2

· H4.1

· H4.2
	Have students solve problems using languages specific to the paradigms being studied.

Consider the reason for the development of each of the paradigms and how they are applied to solve the problems.


	


Option 2: The Software Developer’s View of the Hardware 
This topic looks in much more depth at how the hardware is utilised by the software instructions to achieve the desired outcomes. In the section, Implementation of Software Solutions, students are introduced to how the CPU processes instructions. This topic allows students to investigate further how the basic arithmetic processes and storage of data is performed by electronic circuitry. Students should recognise that the design of such circuitry follows the same cyclic process as that of the design of software — once the problem has been identified, an appropriate solution is designed and tested. A completed circuit can be modified to meet changing requirements and all solutions should be documented and subsequently evaluated. 

Outcomes

A student:

H1.1
explains the interrelationship between hardware and software

H1.3
describes how the major components of a computer system store and manipulate data

H3.1
identifies and evaluates legal, social and ethical issues in a number of contexts 

H3.2
constructs software solutions that address legal, social and ethical issues

H4.1
identifies needs to which software solutions are appropriate.
Resources
Stimulus questions:  

· How does a computer represent negative numbers?

· Text or web references?

· Multimedia Logic www.softronix.com
· Logisim www.cburch.com/logisim
	Option 2 — The Software Developer’s View of the Hardware (9.4.2)

	Content
	Focus Questions
	Outcomes
	Activities
	Registration

	Representation of data within the computer (suggested timing: 16 hours)

	character representation, namely:

· ASCII

· hexadecimal

integer representation, including:

· sign and modulus

· one’s complement

· two’s complement

representation of fractions, namely:

· floating point or real

binary arithmetic, including:

· addition

· subtraction using two’s complement representation

· multiplication, shift and add

· division, shift and subtract
	· convert integers between binary and decimal representation
· interpret the binary representation of data

· recognise situations in which data can be misinterpreted by the software
· perform arithmetic operations in binary
	· H1.1

· H1.3

· H4.1
	Convert numbers.

· Decimal to Binary

· Binary to Decimal

· Decimal to Hexadecimal

· Hex to Decimal

Develop understanding

· Sign Modulus

· One’s complement

· Two’s compliment

Binary representation of Fractions.

Develop methods for students to perform binary

· Addition

· Subtraction

· Multiplication

· Division

Have students write algorithms that will process the steps involved in binary arithmetic using the shift add, shift subtract methods.
	

	Electronic circuits to perform standard software operations

	logic gates, including:

· AND, OR, NOT, NAND, NOR, XOR

truth tables

circuit design steps

· identify inputs and outputs

· identify required components

· check solution with a truth table
· evaluate the circuit design

specialty circuits, including:

· half adder

· full adder

· flip-flops as a memory store
	· generate truth tables for a given circuit

· describe the purpose of a circuit from its truth table

· design a circuit to solve a given problem and use a truth table to verify the design

· explain how a flip-flop can be used in the storage and shifting of a bit in memory

· build and test a circuit using integrated circuits or use a software package 

· simulate the testing of a circuit for both user-designed circuits and the specialty circuits

· recognise the cyclical approach to circuit design

· modify an existing circuit design to reflect changed requirements
	· H1.1

· H1.3

· H3.1

· H3.2

· H4.1
	Use one of the Logic Gate programs to generate Logic circuits that will enable students to learn how the computer can be programmed to perform logical actions.

Develop an understanding of Truth Tables and how to use them to solve logic problems.

Students need to develop strategies to solve logic problems and produce working logic circuits. An understanding of the mechanics of Boolean Algebra will allow students to solve any problem given to them.

Have students develop an understanding of the specialty circuits that exist in computers that make addition, subtraction, multiplication and division, and memory stores possible.

· Half & Full Adders
· Shift Registers

· Flip-Flops

· Latch

· Clocking

· Edge Triggers

Have students develop circuits either virtually or actually, that can multiply two numbers together.
	

	Programming of hardware devices

	the input data stream from sensor and other devices

· header information

· data characters

· trailer information

· control characters

· hardware specifications

· documentation

processing of data stream

· the need to recognise and strip control characters

· counting the data characters

· extracting the data

generating output to an appropriate output device

· required header information

· required control characters

· data

· required trailer information
control systems

· responding to sensor information

· specifying motor operations

printer operation

· control characters for features, including page throw, font change, line spacing

specialist devices with digital input and/or output
	· interpret a data stream for a device for which specifications are provided

· generate a data stream to specify particular operations for a hardware device, for which specifications are provided

· modify a stream of data to meet changed requirements, given the hardware specifications

· cause a hardware device to respond in a specified fashion
	· H1.1
· H1.3
· H3.1
· H1.1

· H1.3

· H3.1

· H3.2

· H4.1
	Physically pull apart a number of computer mice and discuss how each works.

· Ball Mouse

· LED/Laser Mouse

What information needs to be sent to the computer each time the mouse is used to move the cursor around the screen?

What extra information is needed for the computer to understand the button clicks of the mouse?

Construct a communications packet that will allow the mouse to talk to the computer.

Look at various other input and output devices and research how they communicate.

Discuss the various control systems that can be found in modern day life.

Using the Lego Robotics systems, have students develop a simulation of a set of traffic lights.

What sensor inputs are required to detect motor vehicles?

What timing issues can be used to control traffic flow at various intersections?

Program the intersection to handle the flow of simulated traffic through the traffic signals.

	


Assessment

The internal assessment mark for Software Design and Development Stage 6 is to be based on the HSC course only. Final assessment should be based on a range and balance of assessment tasks.
	Assessment Components
	Weighting
	Tasks

	Knowledge and understanding about development and impact of software solutions and the software development cycle
	30%


	Tasks may include:

· developing and modifying software solutions

· interpreting and creating algorithms

· maintaining student logbooks

· research assignments

· debates

· case studies

· industry reports

· units tests

	Design and development of software solutions
	35%
	

	Project management techniques, including documentation, teamwork and communication
	15%
	

	Project(s)
	20%
	

	Marks
	100%
	


Glossary
Note: Syllabus-specific terms are provided to assist teachers to interpret the syllabus but are in no way intended for examination purposes
	Term
	Meaning

	Abstraction
	The hiding of detail by the presentation of a more general instance. In the programming environment, an example of this is the use of a subroutine, rather than the inclusion of detailed code

	Backwards/ forwards chaining
	The process of arriving at a conclusion from a stated set of conditions. Backwards chaining assumes that a particular solution is true and then ask questions to verify that the necessary conditions are present. Forward chaining starts from the beginning of the facts and rules and asks questions to determine which path to follow next to arrive at a conclusion

	Benchmarking
	A method used to measure the performance of a system or application by running it under closely controlled conditions

	BNF Backus Naur Format
	a metalanguage used to specify the syntax of commands in a given language

	Breakpoints
	A method used in software debuggers to denote a point at which the program is to temporarily halt execution. The programmer can examine or change the contents of variables at this point and then resume execution if appropriate

	CASE tools Computer Aided Software Engineering
	a range of software that is used to assist the developer with a variety of tasks

required as part of the development process

	Class
	The definition of the common characteristics of a group of objects, which can be used as a ‘template’ for these objects. Objects of the same class have the same basic definition for their processes and data

	Decompilation
	The process of taking executable machine code and generating the equivalent assembler code, so that it is more easily understood by a human. This process is often necessary when the executable code needs to be modified and the programmer does not have access to the source code

	Driver
	A specially written routine that generates appropriate test data used to test a lower level module before the higher level modules are completed

	EBNF Extended Backus Naur Format
	a more sophisticated metalanguage used to specify the syntax of commands available in a given language

	Encapsulation
	The isolation of an object from its environment, so that changes to objects can be made without affecting other parts of the system, as long as the interface to that object remains the same

	End user development
	A process in which an application is developed by users who have knowledge of a relevant software package and can customise it to meet their needs

	Heuristics
	Rules of thumb that generally leads to a correct conclusion, but which may never be able to be proved

	Inclusivity
	A recognition of equal access

	Incremental compilation
	A translation process used with an interpreter in which commonly executed routines are translated separately into machine code and called directly as required

	Inference engine
	The logic used by expert system software to draw conclusions from stated facts and relevant rules

	Metalanguage
	A means of specifying the syntax of each of the valid commands in a given language

	Method
	The specification of a particular process to be performed on or by an object

	Object
	In an object oriented programming environment, this refers to the data structures and procedures that apply to a specific unit in the system

	Operation
	In an object oriented programming environment, this refers to the method or process to be performed on or by an object

	Paradigm
	A model, used in this context to refer to a type of programming language

	Polymorphism
	The concept that allows different objects to be used or presented in different ways at run time, depending on the users’ requirements at the time

	Quality assurance
	A set of procedures used to certify that a generated product meets specified criteria with respect to quality and reliability

	Rapid application
	A process in which a programmer makes use of software development packages to quickly build applications to meet the user’s needs

	Reverse engineering
	The process of analysing an existing system to identify its components and their interrelationships, to allow the creation of a similar system

	Sentinel value
	A value used to signify the end of a data list, such as ‘ZZZ’ or 99999

	Structured walkthrough
	An approach used with project teams, where each developer working on a project steps the other members of the team through the work they have completed so far. It is used to ensure consistency of approach and assists in ensuring the overall quality of the project as a whole
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