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Software Engineering Stage 6 Draft Syllabus for 

consultation (July–August 2019) 

The Software Engineering Stage 6 Draft Syllabus is available for consultation from 1 July to 

25 August 2019. You are invited to provide feedback through an online survey, face-to-face meetings 

or written submission. Details can be found on the Technologies Stage 6 syllabus development page 

on the NESA website. 

Background 

In 2018 NESA commenced a review of the Software Design and Development Stage 6 Syllabus. 

Analysis of this feedback informed the development of the Draft Directions for Syllabus Development. 

 

Consultation occurred on the Software Design and Development Stage 6 Draft Directions for Syllabus 

Development in 2018. Analysis of this feedback and Stronger HSC Standards reforms informed the 

development of the draft syllabus. 

Feedback 

Feedback received during the draft directions consultation conducted in 2018, raised the following key 

areas for change: 

 the course should have a new name 

 the course should contain contemporary content in the computing field 

 increase the weighting and emphasis on projects 

 reduce overlap between Software Design and Development and Information Processes and 

Technology courses 

 establish a greater link between the HSC course and tertiary study 

 asses the course outcomes through a computer-based examination. 

Changes evident in the draft syllabus 

 A new course name – Software Engineering. 

 Content structured to encourage project work. 

 Content update to reflect contemporary practices. 

 Computer-based HSC examination specifications. 

 Strengthened representation of Aboriginal and Torres Strait Islander histories and cultures. 

 

 

For more information, please contact: 

Mark Tyler 

Inspector, Technology Education | Curriculum Standards 

mark.tyler@nesa.nsw.edu.au 

(02) 9367 8454 

  

http://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/stage-6-learning-areas/technologies/syllabus-development
mailto:mark.tyler@nesa.nsw.edu.au
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The NESA Syllabus Development Process 

NESA began its syllabus development process for Software Engineering Stage 6 (formerly known as 

Software Design and Development Stage 6) in 2018. This followed feedback from stakeholders 

recommending a revision of the course to reflect contemporary content and developments in the field 

of computing. 

 

The development of the Stage 6 syllabus involved expert writers and opportunities for consultation 

with teachers and other interest groups across New South Wales in order to receive the highest-

quality advice across the education community. 

 

A number of key matters were raised at consultations, including the need for the curriculum to cater 

for the diversity of learners, the broad range of students undertaking Stage 6 study in New South 

Wales, the development of skills and capabilities for the future, school-based assessment, and 

providing opportunities for assessing and reporting student achievement relevant for post-school 

pathways. 

 

There was broad support that changes to curriculum and assessment would contribute to the 

reduction of student stress. NESA will continue to use NSW credentialling processes aligned with 

Stage 6 assessment and HSC examination structures. 

 

A summary of the NESA syllabus development process is available on the NESA website. 

Assisting respondents 

The following icons are used throughout this document to assist respondents: 

Icon and label Description 

 for your information 

This icon indicates general information that assists in reading or 

understanding the information contained in the document. Text 

introduced by this icon will not appear in the final syllabus. 

 consult 

This icon indicates material on which responses and views are sought 

through consultation. 

  

https://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/Understanding-the-curriculum/curriculum-development/syllabus-development
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Introduction 

 for your information 

 

This text is included in all Stage 6 syllabuses. 

Stage 6 curriculum 

NSW Education Standards Authority (NESA) Stage 6 syllabuses have been developed to provide 

students with opportunities to further develop skills which will assist in the next stage of their lives. 

 

The purpose of Stage 6 syllabuses is to: 

 develop a solid foundation of literacy and numeracy 

 provide a curriculum structure which encourages students to complete secondary education at 

their highest possible level 

 foster the intellectual, creative, ethical and social development of students, in particular relating to: 

– application of knowledge, understanding, skills, values and attitudes in the fields of study they 

choose 

– capacity to manage their own learning and to become flexible, independent thinkers, problem-

solvers and decision-makers 

– capacity to work collaboratively with others 

– respect for the cultural diversity of Australian society 

– desire to continue learning in formal or informal settings after school 

 provide a flexible structure within which students can meet the challenges of and prepare for: 

– further academic study, vocational training and employment 

– changing workplaces, including an increasingly STEM-focused (Science, Technology, 

Engineering and Mathematics) workforce 

– full and active participation as global citizens 

 provide formal assessment and certification of students’ achievements 

 promote the development of students’ values, identity and self-respect. 

 

The Stage 6 syllabuses reflect the principles of the NESA K–10 Curriculum Framework and 

Statement of Equity Principles, the reforms of the NSW Government Stronger HSC Standards (2016), 

and nationally agreed educational goals. These syllabuses build on the continuum of learning 

developed in the K–10 syllabuses. 

 

The syllabuses provide a set of broad learning outcomes that summarise the knowledge, 

understanding, skills, values and attitudes important for students to succeed in and beyond their 

schooling. In particular, the attainment of skills in literacy and numeracy needed for further study, 

employment and active participation in society is provided in the syllabuses in alignment with the 

Australian Core Skills Framework. 

 

NESA syllabuses support a standards-referenced approach to assessment by detailing the important 

knowledge, understanding, skills, values and attitudes students will develop and outlining clear 

standards of what students are expected to know and be able to do. The syllabuses take into account 

the diverse needs of all students and provide structures and processes by which teachers can provide 

continuity of study for all students. 
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Diversity of learners 

NSW syllabuses are inclusive of the learning needs of all students. Syllabuses accommodate 

teaching approaches that support student diversity, including students with disability, gifted and 

talented students, and students learning English as an additional language or dialect (EAL/D). 

Students may have more than one learning need. 

Students with disability 

All students are entitled to participate in and progress through the curriculum. Under the Disability 

Standards for Education 2005, schools are required to provide additional support or adjustments to 

teaching, learning and assessment activities for some students with disability. Adjustments are 

measures or actions taken in relation to teaching, learning and assessment that enable a student with 

disability to access syllabus outcomes and content and demonstrate achievement of outcomes. 

 

Students with disability can access outcomes and content from Stage 6 syllabuses in a range of 

ways. Students may engage with: 

 Stage 6 syllabus outcomes and content with adjustments to teaching, learning and/or assessment 

activities; or 

 selected Stage 6 Life Skills outcomes and content from one or more Stage 6 Life Skills 

syllabuses. 

 

Decisions regarding curriculum options, including adjustments, should be made in the context of 

collaborative curriculum planning with the student, parent/carer and other significant individuals to 

ensure that syllabus outcomes and content reflect the learning needs and priorities of individual 

students. 

 

Further information can be found in support materials for: 

 Technologies 

 Special education 

Gifted and talented students 

Gifted and talented students have specific learning needs that may require adjustments to the pace, 

level and content of the curriculum. Differentiated educational opportunities assist in meeting the 

needs of gifted and talented students. 

 

Generally, gifted and talented students demonstrate the following characteristics: 

 the capacity to learn at faster rates 

 the capacity to find and solve problems 

 the capacity to make connections and manipulate abstract ideas. 

 

There are different kinds and levels of giftedness and talent. Gifted and talented students may also 

have learning disabilities and/or English as an additional language or dialect. These needs should be 

addressed when planning appropriate teaching, learning and assessment activities. 

http://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/Diversity-in-learning/stage-6-special-education/students-with-disability
https://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/Diversity-in-learning/stage-6-special-education/adjustments
https://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/Diversity-in-learning/stage-6-special-education/collaborative-curriculum-planning
http://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/stage-6-learning-areas/technologies
http://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/Diversity-in-learning/stage-6-special-education
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Curriculum strategies for gifted and talented students may include: 

 differentiation: modifying the pace, level and content of teaching, learning and assessment 

activities 

 acceleration: promoting a student to a level of study beyond their age group 

 curriculum compacting: assessing a student’s current level of learning and addressing aspects of 

the curriculum that have not yet been mastered. 

 

School decisions about appropriate strategies are generally collaborative and involve teachers, 

parents/carers and students, with reference to documents and advice available from NESA and the 

education sectors. 

 

Gifted and talented students may also benefit from individual planning to determine the curriculum 

options, as well as teaching, learning and assessment strategies, most suited to their needs and 

abilities. 

Students learning English as an additional language or dialect 
(EAL/D) 

Many students in Australian schools are learning English as an additional language or dialect 

(EAL/D). EAL/D students are those whose first language is a language or dialect other than Standard 

Australian English and who require additional support to assist them to develop English language 

proficiency. 

 

EAL/D students come from diverse backgrounds and may include: 

 overseas and Australian-born students whose first language is a language other than English, 

including creoles and related varieties 

 Aboriginal and Torres Strait Islander students whose first language is Aboriginal English, including 

Kriol and related varieties. 

 

EAL/D students enter Australian schools at different ages and stages of schooling and at different 

stages of English language learning. They have diverse talents and capabilities and a range of prior 

learning experiences and levels of literacy in their first language and in Standard Australian English. 

EAL/D students represent a significant and growing percentage of learners in NSW schools. For 

some, school is the only place they use Standard Australian English. 

 

EAL/D students are simultaneously learning a new language and the knowledge, understanding and 

skills of a syllabus through that new language. They require additional time and support, along with 

informed teaching that explicitly addresses their language needs, and assessments that take into 

account their developing language proficiency. 

 

The ESL scales and the English as an Additional Language or Dialect: Teacher Resource provide 

information about the English language development phases of EAL/D students. These materials and 

other resources can be used to support the specific needs of EAL/D students and to assist students to 

access syllabus outcomes and content. 

  

http://www.acara.edu.au/curriculum/student-diversity/english-as-an-additional-Language-or-dialect
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Software Engineering Key 

The following codes and icons are used in the Software Engineering Stage 6 Syllabus. 

Outcome coding 

Syllabus outcomes are coded in a consistent way. The code identifies the subject, Year and outcome 

number. For example: 

 
 

Outcome code Interpretation 

SEN11-1 Software Engineering, Year 11 – Outcome number 1 

SEN12-4 Software Engineering, Year 12 – Outcome number 4 
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Learning across the curriculum icons 

 for your information 

Learning across the curriculum content, including the cross-curriculum priorities, general capabilities 

and other areas identified as important learning for all students, is incorporated and identified by icons 

in the syllabus. 

 

Cross-curriculum priorities 

  Aboriginal and Torres Strait Islander histories and cultures 

  Asia and Australia’s engagement with Asia 

  Sustainability 

 

General capabilities 

  Critical and creative thinking 

  Ethical understanding 

  Information and communication technology capability 

  Intercultural understanding 

  Literacy 

  Numeracy 

  Personal and social capability 

 

Other learning across the curriculum areas 

  Civics and citizenship 

  Difference and diversity 

 Work and enterprise 
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Rationale 

 for your information 

The rationale describes the distinctive nature of the subject and outlines its relationship to the 

contemporary world and current practice. It explains the place and purpose of the subject in the 

curriculum, including: 

 why the subject exists 

 the theoretical underpinnings 

 what makes the subject distinctive 

 why students would study the subject 

 how it contributes to the purpose of the Stage 6 curriculum 

 how it prepares students for post-school pathways. 

 consult 

The study of Software Engineering Stage 6 provides students with the opportunity to program 

computer-based solutions. The focus of this syllabus is the application of a systematic approach to 

problem-solving when designing and developing creative software solutions. 

 

Students learn about a range of software development approaches relevant to the design of software 

solutions. They have the opportunity to develop knowledge and understanding of engineering 

principles and course content relevant to software and hardware integration, and the development of 

computer programs. 

 

Software Engineering Stage 6 promotes the application of computational, design and systems 

thinking skills as students develop software solutions. Students develop deeper understanding of 

fundamental concepts, programming languages and knowledge of advancing technologies that leads 

to greater flexibility when developing software solutions. 

 

This course will appeal to students who are interested in software engineering and computer science. 

Software Engineering Stage 6 provides opportunities for students to apply skills and knowledge to 

develop solutions to real-world scenarios to meet the needs of end users. Project work enables 

students to collaborate on problems and develop team and communication skills that are valued in 

industry. 

 

Software Engineering Stage 6 is an elective course that continues the study of digital technologies 

experienced in the Technology Mandatory Years 7–8 Syllabus and extends learning experiences in 

the [draft] Integrated Computing Years 7–10 Syllabus. 

 

The opportunity to investigate problems, generate ideas and produce sustainable solutions develops 

skills and attitudes that are valued in our society and are integral to Australia’s economic future. The 

skills and capabilities developed by students through the study of software engineering can be applied 

to further education, and career opportunities in design, technology, engineering, science, 

mathematics and related fields. 
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The Place of the Software Engineering Stage 6 

Syllabus in the K–12 Curriculum 

 for your information 

NSW syllabuses include a diagram that illustrates how the syllabus relates to the learning pathways in K–12. This 

section places the Software Engineering Stage 6 syllabus in the K–12 curriculum as a whole. 

 

 consult 
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Aim 

 for your information 

In NSW syllabuses, the aim provides a succinct statement of the overall purpose of the syllabus. It 

indicates the general educational benefits for students from programs based on the syllabus. 

 

The aim, objectives, outcomes and content of a syllabus are clearly linked and sequentially amplify 

details of the intention of the syllabus. 

 consult 

The study of Software Engineering Stage 6 enables students to develop the knowledge, 

understanding and skills to program software solutions. Through project work students apply software 

engineering principles to develop skills as creative developers of software solutions to real-world 

problems. 
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Objectives 

 for your information 

In NSW syllabuses, objectives provide specific statements of the intention of a syllabus. They amplify 

the aim and provide direction to teachers on the teaching and learning process emerging from the 

syllabus. They define, in broad terms, the knowledge, understanding, skills, values and attitudes to be 

developed through study in the subject. They act as organisers for the intended outcomes. 

 consult 

Knowledge and understanding 

Students: 

 develop knowledge and understanding about how software is developed 

 develop knowledge and understanding about how software interacts with hardware 

 develop knowledge and understanding of legal, social and ethical issues and their effect on the 

development of software. 

 

Skills 

Students: 

 develop thinking skills when designing and developing software both individually and 

collaboratively 

 develop skills in managing and developing software engineering projects 

 develop skills in communicating ideas and solutions through software. 

 

Values and attitudes 

Students value and appreciate: 

 the contribution and impact of innovation and technologies now and in the future 

 the significant role of computing in society and how data is used to develop solutions to personal, 

social and global issues 

 the benefits of working collaboratively on software engineering projects 

 the development of computing skills and develop satisfaction from their use to create quality 

software engineering solutions. 
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Outcomes 

 for your information 

In NSW syllabuses, outcomes provide detail about what students are expected to achieve at the end 

of each Year in relation to the objectives. They indicate the knowledge, understanding and skills 

expected to be demonstrated by students as a result of effective teaching and learning. They are 

derived from the objectives of the syllabus. 

 consult 

Table of objectives and outcomes – continuum of learning 

Knowledge and understanding 

Objectives 

Students: 

 develop knowledge and understanding about how software is developed 

 develop knowledge and understanding about how software interacts with hardware 

 develop knowledge and understanding of legal, social and ethical issues and their effect on the 

development of software. 

 

Year 11 course outcomes 

A student: 

Year 12 course outcomes 

A student: 

SEN11-1 applies the different methods used to 

plan and develop software 

SEN12-1 differentiates and selects the most 

appropriate method to plan and 

develop software 

SEN11-2 describes the interrelationships 

between software and hardware 

SEN12-2  explains the interrelationships 

between software and hardware 

SEN11-3  describes the key issues relating to 

the use and development of software 

SEN12-3  evaluates the legal, social and ethical 

implications of developing software 

solutions 

SEN11-4 describes the effect of software 

development on the individual, 

society and the environment 

SEN12-4 evaluates the effects of software 

development on the individual, society 

and the environment 

SEN11-5  investigates the impact of historical, 

current and future contexts in the 

field of software engineering 

SEN12-5  analyses the impact of historical, 

current and future contexts in the field 

of software engineering 
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Skills 

Objectives 

Students: 

 develop thinking skills when designing and developing software both individually and 

collaboratively 

 develop skills in managing and developing software engineering projects 

 develop skills in communicating ideas and solutions through software. 

 

Year 11 course outcomes 

A student: 

Year 12 course outcomes 

A student: 

SEN11-6  applies engineering principles to the 

development of software solutions 

SEN12-6 analyses and applies appropriate 

engineering principles to the 

development of software 

SEN11-7  applies individual and team-based 

project management principles to 

develop software 

SEN12-7  critically analyses and implements 

appropriate project management 

techniques to the development of a 

software project 

SEN11-8  develops coded solutions utilising 

appropriate language structures 

 

SEN 12-8 implements and analyses code to 

improve efficiency of language 

structure 
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Year 11 Course Structure and Requirements 

 for your information 

The following provides an outline of the Year 11 and 12 course structure and requirements for the 

Software Engineering Stage 6 Draft Syllabus with indicative hours, arrangement of content, and an 

overview of course content. 

 consult 

The Year 11 course is structured to provide students with the opportunity to develop and apply an 

understanding of the fundamental elements in building software by programming and coding. 

Year 11 course (120 hours) 

Software Engineering Indicative hours 

Building Blocks 30 

Algorithmic Engineering 30 

Syntax Generation 30 

Programming Control Systems 30 

Project work 

Project work provides opportunities for students to demonstrate knowledge and understanding of 

course content by developing and communicating solutions to software engineering problems. 

Students must complete a project in each topic, one of which must be a group project. The time 

allocated to project work for Year 11 is integrated into the indicative hours for each topic. 

 

Project work is a requirement of the school-based assessment for Year 11. Some students with 

disability may require adjustments to undertake project work. 
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Year 12 Course Structure and Requirements 

 

The Year 12 course provides students with the opportunity to extend their knowledge, understanding 

and skills in the development of software. A major software engineering project provides students with 

the opportunity to further develop project management skills. 

Year 12 course (120 hours) 

Software Engineering Indicative hours 

Mechatronic Systems 30 

Software Automation 30 

Innovation in Software Engineering 20 

Project Work  40 

Project work 

Project work provides opportunities for students to demonstrate knowledge and understanding of 

course content by developing and communicating solutions to software engineering problems. 

Students must complete a major project that incorporates the knowledge and skills from at least one 

topic from Year 12 and may include topics studied in Year 11. 

 

Project work is a requirement of the school-based assessment for Year 12. Some students with 

disability may require adjustments to undertake project work. 
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Assessment and Reporting 

 for your information 

 

Information about assessment in relation to the Software Engineering syllabus is contained in the 

Draft Assessment and Reporting in Software Engineering Stage 6. It outlines course-specific advice 

and requirements regarding: 

 Year 11 and Year 12 school-based assessment requirements 

 Year 11 and Year 12 mandatory components and weightings 

 external assessment requirements, including Higher School Certificate examination 
specifications. 

 

This information should be read in conjunction with requirements on the Assessment Certification 

Examination (ACE) website. 

 

Additional advice is available in the Principles of Assessment for Stage 6. 

  

https://ace.nesa.nsw.edu.au/
https://ace.nesa.nsw.edu.au/
http://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/Understanding-the-curriculum/assessment/principles-of-assessment
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Content 

 for your information 

Content defines what students are expected to know and do as they work towards syllabus outcomes. 

It provides the foundations for students to successfully progress to the next stage of schooling or 

post-school opportunities. 

 

Teachers will make decisions about content regarding the sequence, emphasis and any adjustments 

required based on the needs, interests, abilities and prior learning of students. 

 

Content in Stage 6 syllabuses defines learning expectations that may be assessed in Higher School 

Certificate examinations. 
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Organisation of content 

 for your information 

The following diagram provides an illustrative representation of elements of the course and their 

relationship. 

 consult 
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Topic structure 

Learning about computing through project work is an iterative process occurring over time. It builds 

upon a systematic approach to research, problem-solving, prototyping and evaluation and provides 

opportunities for students to learn about the value of planning and reviewing processes as they 

develop solutions. 

 

The Software Engineering syllabus content in each topic has been structured using the following 

headings: 

 

Identifying and defining 

Students develop knowledge and understanding of key concepts, terms and processes that are 

explored through the study of the topic and related project work. 

Students: 

 explore the underpinning knowledge required to develop their understanding in the topic 

 investigate and apply any theories, tools and techniques 

 develop a knowledge base of key terminology. 

 

Researching and planning 

Students should be provided with opportunities to conduct research, generate and communicate 

ideas, and develop an understanding of project management. 

Students: 

 research historical, current and emerging theories, strategies and principles 

 explore development processes and project management methodologies. 

 

Collaborating and managing 

Students should be provided with opportunities to work collaboratively, communicate ideas and 

develop the knowledge and skills necessary to manage projects. 

Students: 

 plan and manage projects that involve communicating ideas and sharing information in online 

collaborative environments. 

 develop an appreciation of the importance of social and ethical issues associated with 

collaborating on and managing projects 

 develop an understanding of how to best utilise management strategies. 

 

Producing and implementing 

Students should be provided with opportunities to learn about and apply a variety of skills and 

techniques to program software solutions. 

Students: 

 develop skills to use a range of tools and processes in the production of software solutions 

 manage the production of software solutions 

 implement and modify programming code and user interfaces. 
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Testing and evaluating 

Students should be provided with opportunities to evaluate and make judgements throughout the 

development of software solutions, and about the quality and effectiveness of their project work and 

those of others. 

Students: 

 develop and evaluate assessment criteria 

 evaluate the effectiveness and suitability of choices made during the development and production 

of the solution. 

 assess the effectiveness and suitability of software solutions. 

 

Safety 

Schools have a legal obligation in relation to safety. Teachers need to ensure that they comply with 

relevant legislation as well as system and school requirements in relation to safety and risk 

management when implementing their programs. This includes legislation and guidelines relating to 

work health and safety, and the handling and storage of chemicals and dangerous goods. Teachers 

need to be aware of activities that may require notification, certification, permission, permits and 

licences. 

 

Schools need to be aware of legal, ethical and cyber security considerations of digital solutions, 

including copyright and intellectual property, cultural considerations, accessibility, privacy issues and 

digital footprints.  
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Learning across the curriculum 

 for your information 

NSW syllabuses provide a context within which to develop core knowledge, understanding and skills 

considered essential for the acquisition of effective, higher-order thinking skills. These skills will 

underpin successful participation in further education, work and everyday life, including problem-

solving, collaboration, self-management, communication and information technology skills. 

 

Learning across the curriculum content, including the cross-curriculum priorities and general 

capabilities, assists students to achieve the broad learning outcomes defined in the NESA Statement 

of Equity Principles, the Melbourne Declaration on Educational Goals for Young Australians 

(December 2008) and in the Australian Government’s Core Skills for Work Developmental Framework 

(2013). 

 

Cross-curriculum priorities enable students to develop understanding about and address the 

contemporary issues they face. 

 

The cross-curriculum priorities are: 

 Aboriginal and Torres Strait Islander histories and cultures  

 Asia and Australia’s engagement with Asia  

 Sustainability  

 

General capabilities encompass the knowledge, skills, attitudes and behaviours to assist students to 

live and work successfully in the 21st century. 

 

The general capabilities are: 

 Critical and creative thinking  

 Ethical understanding  

 Information and communication technology capability  

 Intercultural understanding  

 Literacy  

 Numeracy  

 Personal and social capability  

 

NESA syllabuses include other areas identified as important learning for all students: 

 Civics and citizenship  

 Difference and diversity  

 Work and enterprise  

 

Learning across the curriculum content is incorporated, and identified by icons, in the content of the 

Software Engineering Stage 6 Syllabus in the following ways. 
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 consult 

Aboriginal and Torres Strait Islander histories and cultures  

The syllabus provides students with opportunities to learn about how Aboriginal and Torres Strait 

Islander Peoples’ maintenance of knowledge management practices over a sustained period of time 

has contributed to cultural continuity and resilience in a range of changing technological, social and 

spatial contexts. It emphasises the relationships people have through kinship and cultural connection 

with Country and Place, and how technology can contribute to that interconnectedness. Students 

explore a range of cultural protocols of Aboriginal Peoples and Torres Strait Islander Peoples that can 

have an impact on design and production of digital technologies. Students learn ways that Aboriginal 

and Torres Strait Islander Peoples apply knowledge and skills to create digital solutions that meet the 

needs of communities and a range of groups. 

 

When planning and programming content relating to Aboriginal and Torres Strait Islander histories 

and cultures, teachers are encouraged to: 

 involve local Aboriginal communities and/or appropriate knowledge holders in determining 
suitable resources, or to use Aboriginal or Torres Strait Islander authored or endorsed 
publications 

 read the Principles and Protocols relating to teaching and learning about Aboriginal and Torres 

Strait Islander histories and cultures and the involvement of local Aboriginal communities. 

Asia and Australia’s engagement with Asia  

Students have opportunities to explore the links that exist between Australia and Asia and appreciate 

how our interactions help to shape Australia’s economy, areas of research and technological 

advancement. Students identify how the Asia region plays an important role in research and 

technological developments in areas such as medicine, natural resource management and natural 

disaster prediction and management. 

Sustainability  

Sustainability content is focused on renewable resources, the protection of the environment and 

sustainable patterns of living and requires consideration of environmental, social, cultural and 

economic systems and their interdependence. Students explore the actions required to improve 

sustainability, helping them to take a more active role in shaping preferred futures. Students 

investigate the relationships between system components, consider how systems respond to change 

and develop an appreciation of the impact that design solutions can have on the Earth’s resources. 

Critical and creative thinking  

The syllabus provides students with a structured context for the development of the key competencies 

considered essential for the acquisition of critical and creative thinking as they imagine, generate and 

develop solutions. Students are provided with opportunities to generate and apply new ideas in 

specific contexts, view existing situations in a new way, identify alternative explanations, and make 

links that generate a positive outcome. Designing, planning, modelling and programming helps 

students to build their visual and spatial thinking and to create ICT and digital solutions. 

 

 

https://ab-ed.nesa.nsw.edu.au/principles-and-protocols
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Ethical understanding  

Students develop capacity to behave ethically as they identify and investigate ethical concepts, values 

and principles, and understand how reasoning can assist ethical judgement. The syllabus provides 

opportunities for students to form and make ethical judgements in relation to design solutions, codes 

of practice, use of ICT and online collaborative environments. 

 

Students apply ethical guidelines as they design projects, particularly when considering the 

implications for others and the environment. They learn about intellectual property, including 

Indigenous cultural and intellectual property and the protection of cultural knowledge and designs. 

Students are encouraged to demonstrate ethical digital citizenship, follow social and ethical protocols 

and understand the need to protect data and intellectual property. 

Information and communication technology capability  

Students engage with information and communication technology (ICT) when they develop design 

ideas and solutions, solve problems, collaborate online and communicate information and ideas. ICT, 

through animations and simulations, provides opportunities to view phenomena, test predictions and 

visualise designs that cannot be investigated or produced through practical experiences in the 

classroom, and may enhance students' understanding and engagement with technology. 

 

The ICT capability enables students to become effective users of information and communication 

technologies. As this course relies on the consistent use of ICT capabilities, this icon is only used 

where course-specific ICT skills are required. 

Intercultural understanding  

Students develop intercultural understanding and value their own culture and those of others as they 

engage with people from diverse cultural backgrounds in ways that recognise similarities and 

differences, create connections and cultivate respect. The syllabus provides opportunities for students 

to appreciate the contribution that diverse cultural perspectives has made to the development, 

breadth and diversity of technological knowledge and its applications. Students learn about and 

engage with issues requiring cultural sensitivity and recognise that people in technology-related 

professions work in culturally diverse teams. 

Literacy  

The syllabus provides students with opportunities to develop skills in literacy to effectively 

communicate and comprehend, using a variety of modes and media. Being 'literate' is more than the 

acquisition of technical skills – it includes the ability to identify, understand, interpret, create and 

communicate effectively using written, visual and/or digital forms of expression. The language of 

technology is often technical and includes specific terms for concepts, processes and features of the 

world. Students use subject-specific vocabulary to describe, develop and present design solutions. 

They develop an understanding that information can be presented in a variety of forms, including 

animations, diagrams, drawings, infographics, flowcharts, models, renders, tables and multimedia 

graphics. Project work and the associated documentation provides an authentic context for 

development of literacy skills, particularly technological literacy. 
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Numeracy  

Real-world numeracy connections are formed when numerical data is collected and manipulated and 

numeracy concepts, such as size, proportion and measurement, are used by students as tools in the 

design and production process. An appreciation of the fundamental importance of numeracy in 

everyday life is fostered as students develop an understanding of how numeracy is essential to a 

variety of technologies, such as the functionality of digital technologies and the importance of 

accurate measurement in the production of quality products. As they develop projects and solutions, 

students are provided with opportunities to learn, create technical drawings, apply 2D/3D coordinates, 

apply geometric constructions, and generate and modify digital models. 

 

As they develop design projects and solutions, students are provided with opportunities to learn data-

analysis skills, work with digital models and apply computational thinking. Students experience 

numeracy concepts such as size, proportion and spatial relationships in both the real and virtual 

worlds. 

Personal and social capability  

Students develop personal and social capability as they learn to understand and manage themselves, 

their relationships and their lives more effectively. This provides students with opportunities to 

establish positive relationships, work effectively both individually and collaboratively, and resolve 

difficult situations. The syllabus encourages students to explore, question, solve problems and 

develop skills in communication, display initiative, set goals and make responsible decisions. 

Civics and citizenship  

The syllabus provides students with opportunities to become self-reliant and active members of a 

society driven by change, advancing technologies and increasingly sophisticated communication and 

information systems. Students broaden their understanding of civics and citizenship in relation to the 

application of technological advances and the development of environmental and sustainable 

practices. Students have opportunities to develop a sense of local responsibility and global citizenship 

as they contribute to Australia’s development through their investigations and future-focused 

solutions. 

Difference and diversity  

Difference and diversity comprises gender, ethnicity, ability and socioeconomic circumstances. The 

syllabus provides students with opportunities to develop their awareness, understanding and 

appreciation of difference and diversity within their lives and the wider community. Students have 

opportunities to work collaboratively and develop an appreciation of the values and ideas of all group 

members. This also enables them to identify ways to use digital technologies responsibly and to value 

different perspectives in collaborative and online environments. 

Work and enterprise  

Students develop an understanding of careers associated with computing solutions for a range of 

enterprises including work and leisure activities. Students are provided with opportunities to learn 

about applications of computing solutions in a broad range of fields that underpin entrepreneurial 

activity. Students are provided with opportunities to safely manage and produce projects, and to 

appreciate quality of work. The application of design and production processes can provide students 

with work-related skills including individual and collaborative work practices. Students are encouraged 

to develop initiative, and to become independent thinkers and confident communicators. 



Year 11 
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Software Engineering Year 11 Course Content 

 consult 

Year 11 course structure and requirements 

 

The Year 11 course is structured to provide students with the opportunity to develop and apply an 

understanding of the fundamental elements in building software by programming and coding. 

Year 11 course (120 hours) 

Software Engineering Indicative hours 

Building Blocks 30 

Algorithmic Engineering 30 

Syntax Generation 30 

Programming Control Systems 30 

Project work 

Project work provides opportunities for students to demonstrate knowledge and understanding of 

course content by developing and communicating solutions to software engineering problems. 

Students must complete a project in each topic, one of which must be a group project. The time 

allocated to project work for Year 11 is integrated into the indicative hours for each topic. 

 

Project work is a requirement of the school-based assessment for Year 11. Some students with 

disability may require adjustments to undertake project work. 
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Building Blocks 

Outcomes 

A student: 

› applies the different methods used to plan and develop software SEN11-1 

› describes the interrelationships between software and hardware SEN11-2 

› describes the effect of software development on the individual, society and the environment 

SEN11-4 

› investigates the impact of historical, current and future contexts in the field of software 

engineering SEN11-5 

› applies engineering principles to the development of software solutions SEN11-6 

› applies individual and team-based project management principles to develop software SEN11-7 

› develops coded solutions utilising appropriate language structures SEN11-8 

Content focus 

The focus of the Building Blocks topic is to develop an understanding of the fundamental knowledge 

that underpins the development of programming code. The study of data will focus on developing 

understanding of the binary code used in machine language and how binary influences data structure. 

The introduction to algorithms will focus on developing computational thinking through the application 

of the key building blocks of sequence, selection and iteration. 

 

Students apply computational thinking to develop an elementary program using an object-oriented 

programming (OOP) language and software engineering principles. 

Content 

Identifying and defining 

Students: 

 demonstrate an understanding of computational thinking   

 analyse computational thinking and algorithmic design, including:   

 identifying any data that should be retained using variables 

 constructing algorithms of everyday processes, eg ordering food online 

 performing everyday pattern-matching algorithms, eg encrypted message using letter shift 

 investigate the use of number systems for computing purposes, including:   

 binary 

 decimal 

 hexadecimal 

 apply arithmetic for adding, subtracting and multiplying integers in binary, decimal and 

hexadecimal  

 represent negative integers using two’s complement  

 calculate conversions between number systems  

 outline how number systems are used to develop machine code   

 develop an understanding of how computers use machine code to process data   

 explain the purpose of an algorithm when solving problems   

 define the key features of standard algorithms, including:  

 sequence 

 decision 

 iteration 



Year 11 – Building Blocks 

Software Engineering Stage 6 Draft Syllabus for Consultation 2019 29 

 investigate pattern matching, including but not limited to:  

 logical thinking, eg completing logic puzzles 

 patterns in nature, eg fractals and the golden ratio 

 investigate patterns in human behaviour, eg routine 

 define data structures, including:  

 arrays 

 records 

 trees 

 sequential files 

 compare local and global variables  

 

Researching and planning 

Students: 

 compare standard data types, including but not limited to:   

 string 

 Boolean 

 single precision floating point 

 integer 

 date and/or time 

 assess the application of different data structures, including:  

 arrays 

 records 

 trees 

 sequential files 

 develop structured algorithms, including but not limited to:  

 sequence, selection and repetition 

 use of subprograms and mainline 

 outline the purpose and advantages of applying top-down design, including but not limited to:  

 

 structure charts 

 abstraction and/or refinement charts 

 apply top-down design processes, including but not limited to:  

 subprograms that complete one logical task 

 using parameter passing 

 apply local and global variables 

 compare and contrast functions and subprograms  

 research and describe the use of standard modules in algorithmic development  

 

Collaborating and managing 

Students: 

 examine the need for documentation of solutions, including:  

 user, eg manuals and online help 

 developers, eg data dictionaries and structure charts 

 internal documentation 

 intrinsic documentation 
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 assess written algorithms, including:  

 determine inputs and outputs 

 determine purpose of the algorithm 

 determine connections of written algorithms to other subroutines or functions 

 determine the reasons for modifying code  

 

Producing and implementing 

Students: 

 apply thinking skills to analyse non-computer based problems, including:  

 logic puzzles 

 sudoku 

 conflict resolution 

 develop software solutions in an appropriate object-oriented programming (OOP) language 

 apply skills in computational thinking and programming to develop a software engineering project, 

including but not limited to:  

 convert an algorithm into code 

 control structures 

 data structures 

 use standard modules 

 create relevant subprograms incorporating parameter passing 

 testing 

 maintenance 

 

Testing and evaluating 

Students: 

 evaluate solutions using criteria, including:   

 functionality and performance 

 readability of code 

 quality of user and developer documentation 

 solution efficiency 

 demonstrate an understanding of processes involved in testing coded solutions, including:  

 manual desk-check 

 peer review 

 use of debugging tools available in an integrated development environment (IDE) 

 determine sets of suitable test data, including:  

 boundary values 

 path coverage 

 faulty and/or abnormal data 

 outline different types of errors and explain their likely causes, including:    

 logic 

 runtime 

 syntax 

 demonstrate an ability to employ error correction techniques, including:  

 output statements 

 using debugging software available in an IDE 

 using expected results versus actual results to determine the source of an error 
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Algorithmic Engineering 

Outcomes 

A student: 

› applies the different methods used to plan and develop software SEN11-1 

› describes the interrelationships between software and hardware SEN11-2 

› investigates the impact of historical, current and future contexts in the field of software 

engineering SEN11-5 

› applies engineering principles to the development of software solutions SEN11-6 

› applies individual and team-based project management principles to develop software SEN11-7 

› develops coded solutions utilising appropriate language structures SEN11-8 

Content focus 

The focus of the Algorithmic Engineering topic is to develop an understanding of the role of the 

algorithm to support the development of efficient and accurate programming code. The study of data 

extends to data transmission and the engineering principles behind software developed to control 

hardware that handles the transmission of data. 

Students apply systems thinking and computational thinking to design and develop a web-based 

application using an appropriate scripting language employing software engineering principles. 

Content 

Identifying and defining 

Students: 

 define the seven layers of the Open System Interconnection (OSI) Model  

 outline how data is transferred on the internet, including but not limited to:   

 data packets 

 internet protocol (IP) addresses 

 domain name system (DNS) 

 investigate hyper-text transfer protocol (HTTP), including TCP/IP   

 develop an understanding of the purpose and uses of cryptography, including:   

 encryption algorithms, eg Caesar cipher and simple substitution 

 encryption keys 

 plain text and cipher text 

 authentication and authorisation 

 hash values 

 digital signature 

 web encryption 

 investigate programming paradigms, including:  

 object-oriented programming (OOP) 

 Logic 

 Functional 
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 define characteristics of OOP languages, including:   

 objects 

 classes 

 attributes 

 methods 

 abstraction 

 inheritance 

 encapsulation 

 generalisation 

 polymorphism 

 define concepts of the Logic paradigm, including:   

 rules 

 facts 

 heuristics 

 backward and forward chaining 

 define concepts of the Functional paradigm, including:   

 pure functions 

 recursion 

 referential transparency 

 variables are immutable 

 outline aspects of scripting languages, including:   

 internet scripting 

 shell scripting 

 optimise algorithms using a range of tools  

 

Researching and planning 

Students: 

 explore algorithmic design strategies, including but not limited to:  

 divide and conquer 

 backtracking 

 outline the principles used to program network hardware   

 research web programming, including: 

 front end programming 

 back end programming 

 relate system programming to app programming, including:  

 system hardware 

 low and high-level language use, eg the use of assembly language 

 debugging complexity 

 

Collaborating and managing 

Students: 

 explore the process of software development considering the Software Development Life Cycle 

(SDLC), including:  

 as an incremental, iterative process 

 testing each new feature completely to ensure success 

 increasing complexity on each iteration 

 using stubs while implementing top-down design 
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 compare the role of people across software development approaches, including:   

 Waterfall 

 Agile 

 DevOps 

 

Producing and implementing 

Students: 

 develop elementary programs for web-based applications, including:  

 scripting using a scripting language, eg JavaScript or node.js 

 structured query language (SQL) for database searching 

 construct queries using SQL on a web-based database, including:  

 selecting fields 

 incorporating ‘group by’ 

 common SQL queries 

 constraints using WHERE keyword 

 table joins 

 develop projects using a scripting language, including:   

 web shopping basket using JavaScript or node.js 

 simple shell scripts, eg making files, directories and searching for text in a text file 

 develop projects using a software development approach, including:   

 testing 

 incremental development process 

 

Testing and evaluating 

Students: 

 apply error-checking methods, including but not limited to:  

 breakpoints 

 single line stepping 

 watches 

 interfaces between functions 

 apply different levels of testing, including:  

 program 

 system 
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Syntax Generation 

Outcomes 

A student: 

› applies the different methods used to plan and develop software SEN11-1 

› describes the interrelationships between software and hardware SEN11-2 

› describes the effect of software development on the individual, society and the environment 

SEN11-4 

› investigates the impact of historical, current and future contexts in the field of software 

engineering SEN11-5 

› applies engineering principles to the development of software solutions SEN11-6 

› applies individual and team-based project management principles to develop software SEN11-7 

› develops coded solutions utilising appropriate language structures SEN11-8 

Content focus 

The Syntax Generation topic focuses on code generation from well-structured algorithms to document 

the logical solution of problems in an object-oriented programming (OOP) language. Students are 

provided with opportunities to design and implement code that involves strategic and logical analysis 

when developing solutions. Students further develop the ability to use and incorporate databases in 

order to create software applications. 

Students use computational thinking and design thinking to develop a widget used for a web-based 

application. 

Content 

Identifying and defining 

Students: 

 investigate standard features used by software engineers to design user interface (UI), including 

but not limited to:   

 operating systems (OS) 

 display requirements 

 outline keywords used in an OOP language, related to associations and representations  

 outline keywords used to represent the main features of an OOP language, including but not 

limited to:  

 object 

 class 

 encapsulation 

 abstraction 

 inheritance 

 polymorphism 

 investigate and explore the features of system modelling tools, including:  

 IPO diagrams 

 Context diagrams 

 Data Flow diagrams 

 Structure charts 

 Class diagrams 
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 explore the process of reverse engineering related to the development of software, including:  

 needs 

 benefits 

 limitations 

 explore various software reverse engineering tools, including but not limited to:   

 resource editor 

 binary file editor 

 tool to display codes of software files 

 assembler 

 debugger 

 

Researching and planning 

Students: 

 compare the keywords used in C-based programming languages   

 research the design process used to develop code in an OOP language, including: 

 top-down 

 task definition 

 façade pattern 

 agility 

 research criteria used to analyse the success of UIs used in digital media considering the 

influence of hardware and software  

 explore the various UI design standards and techniques used in industry, including:     

 ISO 9241-161:2016 

 light boxes and slideshows 

 succinct sign up forms 

 tabbed navigation 

 concise feedback messages 

 personalised options 

 prominent help options and messages 

 colour-coded lists 

 keyboard shortcuts in the web application 

 compare the code efficiency of UIs for identified purposes, including:  

 websites 

 games 

 app development software 

 compare types of code optimisation, including:  

 low, eg automated optimisation performed by a compiler 

 medium, eg dedicated compiler associated to the specific source language 

 high, eg manual optimisation performed by a skilled programmer 

 research the benefits and limitations of using reverse engineering to develop software solutions 
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Collaborating and managing 

Students: 

 outline the features of OOP language that support collaborative code development, including:  

  

 consistency 

 code commenting 

 version control 

 feedback 

 investigate and apply project management techniques to the development of syntax   

 analyse the issues relating to intellectual property (IP), including:       

 copyright 

 types of software licences 

 licence terminology 

 Indigenous cultural and intellectual property (ICIP) 

 recognition by others of the developer’s IP 

 assess the ethical and legal use of software considering its source and licencing, including:   

    

 copyright 

 sensitivity, eg Aboriginal and Torres Strait Islander protocols 

 compatibility 

 domain 

 redistribution 

 design and communicate a web-based solution to a specific problem using Cascading Style 

Sheets (CSS)  

 

Producing and implementing 

Students: 

 apply the elements, structure and logic of an algorithm for a desired output  

 modify algorithms to enable programming in an OOP language  

 implement and modify programming code, including:  

 a clear and uncluttered mainline 

 one logical task per subroutine 

 use of stubs 

 appropriate use of control structures and data structures 

 developing for ease of maintenance 

 version control 

 regular backup 

 design and develop an interface and appropriate coded solution using an OOP language for the 

web, including but not limited to:    

 a clock 

 an interactive map 

 a quiz 

 design and implement computer programs involving branching, iteration and functions in an OOP 

language for an identified need or opportunity, for example mobile app, computer game, control 

system or website    

 develop a webpage using an appropriate web programming language according to UI principles 
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Testing and evaluating 

Students: 

 assess the effectiveness of programming code developed to implement an algorithm  

 assess the importance of code optimisation in software engineering   

 test and evaluate code using a language-dependent code optimisation technique  

 evaluate how software applications protect privacy, including:        

 compliance with laws and regulations 

 use of security features 

 respect for IP 

 ethical responsibilities, eg  digital sovereignty 

 evaluate the social, legal and ethical issues related to reverse engineering software, including:  

      

 licensing 

 copyright 

 privacy 

 IP 
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Programming Control Systems 

Outcomes 

A student: 

› applies the different methods used to plan and develop software SEN11-1 

› describes the interrelationships between software and hardware SEN11-2 

› describes the key issues relating to the use and development of software SEN11-3 

› describes the effect of software development on the individual, society and the environment 

SEN11-4 

› investigates the impact of historical, current and future contexts in the field of software 

engineering SEN11-5 

› applies engineering principles to the development of software solutions SEN11-6 

› applies individual and team-based project management principles to develop software SEN11-7 

› develops coded solutions utilising appropriate language structures SEN11-8 

Content focus 

The focus of the Programming Control Systems topic is on how computing hardware can accurately 

process patterns that are experienced in both nature and in human-made systems, using 

programming code and different hardware. This topic then uses design thinking to understand how 

humans can produce systems that can take stimulus from the environment, process that stimulus and 

produce outputs that are ultimately helpful to everyday human life. 

 

Through this topic, students use computational, design and systems thinking to construct and 

program a robotic or microcontroller driven system. 

Content 

Identifying and defining 

Students: 

 explain the process of translation, including:   

 lexical analysis 

 syntactic analysis 

 code generation 

 explain the features and benefits of the different types of translation methods, including but not 

limited to:    

 compilation 

 interpretation 

 just-in-time translation 

 Low Level Virtual Machine (LLVM) project 

 identify the hardware requirements to run a program and the effect on code generation, 

including:  

 CPU 

 instruction set 

 opcodes 

 address and data registers 
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 identify the storage requirements for software solutions, including:   

 RAM 

 cache 

 secondary storage 

 define control systems and their application of algorithmic patterns and code, including:  

 conversion of input to output 

 looping structure 

 

Researching and planning 

Students: 

 assess the hardware specifications required for specific software solutions, including:   

 mobile applications 

 optimisation 

 use of virtual machines 

 explain how the operating system influences software solutions, including:   

 functions of operating systems, application processing interface (API) and interfacing with 

inbuilt hardware 

 customising solutions for different operating systems 

 explore how patterns in human behaviour influence software development, including:     

  

 psychological responses during activity, eg board games 

 patterns related to psychological responses, eg flight or fright/freeze 

 cultural and/or religious 

 explore patterns in nature whose features are applied to programming, including:  

 fractals 

 spirals 

 Voronoi 

 explore the algorithmic patterns, code and applications for different types of control systems, 

including:  

 open control systems 

 closed control systems 

 

Collaborating and managing 

Students: 

 demonstrate the understanding of the operation of open control systems, including but not limited 

to:  

 traffic lights 

 clothes dryers 

 demonstrate the understanding of the operation of closed control systems, including but not 

limited to:  

 heating/cooling thermostat 

 autopilot in an aircraft 

 

Producing and implementing 

Students: 

 develop algorithms to describe patterns between input and output  

 translate knowledge of inputs and outputs into programming code using an OOP language   
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 develop programming code for use in a closed control system, including: 

 robotics systems 

 microcontrollers 

 debug code by examining input and output  

 

Testing and evaluating 

Students: 

 undertake thorough testing of solutions by determining expected output  

 outline the benefits of translation, including but not limited to:  

 development of machine code that can be checked in greater detail 

 writing programming code in a more accessible language 
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Software Engineering Year 12 Course Content 

 consult 

Year 12 course structure and requirements 

 

The Year 12 course provides students with the opportunity to extend their knowledge, understanding 

and skills in the development of software. A major software engineering project provides students with 

the opportunity to further develop project management skills. 

 

Year 12 course (120 hours) 

Software Engineering Indicative hours 

Mechatronic Systems 30 

Software Automation 30 

Innovation in Software Engineering 20 

Project Work  40 

Project work 

Project work provides opportunities for students to demonstrate knowledge and understanding of 

course content by developing and communicating solutions to software engineering problems. 

Students must complete a major project that incorporates the knowledge and skills from at least one 

topic from Year 12 and may include topics studied in Year 11. 

 

Project work is a requirement of the school-based assessment for Year 12. Some students with 

disability may require adjustments to undertake project work. 
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Mechatronic Systems 

Outcomes 

A student: 

› differentiates and selects the most appropriate method to plan and develop software SEN12-1 

› explains the interrelationships between software and hardware SEN12-2  

› evaluates the legal, social and ethical implications of developing software solutions SEN12-3 

› evaluates the effects of software development on the individual, society and the environment 

SEN12-4 

› analyses the impact of historical, current and future contexts in the field of software engineering 

SEN12-5   

› analyses and applies appropriate engineering principles to the development of software SEN12-6 

› critically analyses and implements appropriate project management techniques to the 

development of a software project SEN12-7 

› implements and analyses code to improve efficiency of language structure SEN12-8 

Content focus 

The Mechatronic Systems topic provides opportunities for students to study a diverse range of 

mechatronic-based systems and the software that drives them. A key aspect of this unit is the reliance 

on programming code accuracy required to control electro-mechanical systems. This topic also 

explores the analysis of design, automation and operational performance of mechatronic systems. 

 

Students use computational thinking and design thinking to build and program a mechatronic system 

that uses sensors, actuators and end effectors. Project work from Mechatronic Systems may also 

contribute towards the major project developed for software engineering. 

Content 

Identifying and defining 

Students: 

 outline applications of mechatronic systems, in a variety of specialised fields, including:     

  

 primary industries, eg agriculture, mining 

 research, eg submersible research vessels 

 transportation, eg autonomous trains, cars 

 logistics, eg warehousing and fulfilment 

 medicine and medical devices, eg surgical robots, bionic prosthetics 

 explain the impact of mechatronic systems within their field of application on the individual, 

society and the environment, including but not limited to:     

 safety of workers 

 people with disability 

 the nature and skills required for employment 

 production efficiency, waste and the environment 

 the economy and distribution of wealth 
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 show how people’s changing needs have shaped digital solutions, including:    

 accessibility for people with disability 

 cultural responsiveness for a range of groups, eg Aboriginal Peoples’ digital management of 

cultural knowledge 

 bionic prosthetics 

 compare a range of sensors, actuators and end effectors and/or manipulators within existing 

mechatronic systems, including:   

 motion sensors 

 light level sensors 

 hydraulic actuators 

 robotic gripper 

 develop an understanding of algorithms used to control a mechatronic system  

 develop an understanding of the user interface (UI) elements used by an application programming 

interface (API) to control a mechatronic system  

 

Researching and planning 

Students: 

 research the use and type of data and how it is obtained and processed in a mechatronic system, 

including but not limited to:   

 data collected by sensors 

 diagnostics 

 system design to inform related system(s) 

 optimisation 

 investigate mechatronic motion, including:    

 degrees of freedom 

 power transmission, eg chain and sprocket, belt, pulley and gears 

 gear ratios, eg speed, torque, force, rpm and reduction 

 drive-base, eg skid steer, swerve drive and holonomic drive 

 analyse the role of software to control interactions and dependencies within mechatronic systems, 

including:  

 motion constraints 

 combinations of sub-systems 

 combination of sensors, actuators and end effectors to create viable subsystems 

 collection and use of data within the system 

 application of standardised code 

 design and development of programming code 

 explain the ethical and security implications of emerging mechatronic systems  

 

Collaborating and managing 

Students: 

 communicate the features of an algorithm and program code used for autonomous control   

 develop test criteria for components of a mechatronic system, including but not limited to: 

 battery characteristics 

 suitability of materials for purpose 

 create unit tests to determine effectiveness and repeatability of each component’s control 

program    
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 propose modifications to increase the effectiveness of a mechatronic and/or automated system, 

including but not limited to:  

 streamlined algorithm, eg modularising 

 refined code, eg commands, language, variables, syntax 

 hardware solutions controlled by programming code, eg reduce friction in gears 

 

Producing and implementing 

Students: 

 use design criteria to develop a mechatronic system  

 develop simulations and models of a potential mechatronic system  

 develop programming code to test prototypes  

 design and develop a mechatronic system for a real-world problem, including software control, 

mechanical engineering, electronics and mathematics    

 design algorithms to drive mechatronic devices  

 use programming code to integrate sensors, including but not limited to:  

 accelerometers 

 barcode readers 

 gyroscopic 

 Light Detection and Ranging (LIDAR) 

 use programming code to integrate actuators, including:   

 motors, eg brushed, brushless, servo, stepper 

 motor controllers 

 solenoids, including pneumatic and electronic 

 use programming code to integrate end effectors/manipulators, including:   

 cameras 

 cutting tools 

 grippers 

 vacuum cups or pads 

 implement control algorithms that enhance performance of a mechatronic system, including:   

 button debouncing 

 line following and contrast sensing 

 distance calculations, eg ultrasonic, LIDAR, stereo imaging 

 navigation and wayfinding 

 design wiring diagrams for a mechatronic system, including:   

 data and power supply requirements, eg cable gauge, routing, flexibility 

 logic gates, eg switches 

 apply engineering principles to design and construct a mechatronic system, including but not 

limited to:    

 simple machines/mechanisms, eg linkages, geared systems 

 friction, eg grippers 

 pneumatics, eg vacuum cups, pneumatic cylinders 

 integrate mechanical subsystems, eg drive unit, mechanical arm 

 develop a user interface (UI) to control a mechatronic system   

 create an internal API to reduce complexity of overall system programming    
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Testing and evaluating 

Students: 

 assess ethical and security considerations in mechatronic systems  

 assess data from sensors to confirm sensor accuracy and precision, including but not limited to: 

  

 distance from stated output 

 repeatability of sensor measurement for given input 

 assess the appropriateness of control systems, microcontrollers and co-processors for a 

mechatronic system   

 evaluate the programming code developed in an OOP language for an algorithm developed to 

control a mechatronic system  

 test control algorithms for a mechatronic system  

 evaluate a mechatronic system against design criteria  
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Software Automation 

Outcomes 

A student: 

› differentiates and selects the most appropriate method to plan and develop software SEN12-1 

› explains the interrelationships between software and hardware SEN12-2  

› evaluates the legal, social and ethical implications of developing software solutions SEN12-3   

› evaluates the effects of software development on the individual, society and the environment 

SEN12-4 

› analyses the impact of historical, current and future contexts in the field of software engineering 

SEN12-5   

› analyses and applies appropriate engineering principles to the development of software SEN12-6 

› critically analyses and implements appropriate project management techniques to the 

development of a software project SEN12-7 

› implements and analyses code to improve efficiency of language structure SEN12-8 

Content focus 

The focus of the Software Automation topic is how the development of software is applied to repeated 

processes to reduce the need for manual process conducted by people. Students develop an 

understanding of the automated processes used when engineering software solutions and develop 

skills and knowledge in the specialised development fields of Virtual Reality (VR) and Augmented 

Reality (AR). Students also develop an awareness and knowledge of the software engineering 

required to apply specialised hardware for use with VR, AR and assistive technologies. 

 

Students use computational, design and systems thinking to program immersive hardware and 

software for VR and AR experiences. Project work from Software Automation may contribute towards 

the major project developed for software engineering. 

Content 

Identifying and defining 

Students: 

 demonstrate an understanding of the automated process used in software engineering, including 

but not limited to:  

 testing 

 compilation 

 documentation 

 deployment 

 support 

 demonstrate an understanding of the elements of immersive content, including but not limited to: 

 

 text vs image-based content 

 2D immersion 

 3D immersion 

 scale 

 colour, contrast and depth 

 purpose of user interaction (UI) 
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 outline methods of data collection and machine learning associated with software automation 

used in the development of commercial software   

 demonstrate an understanding of the impact of automated systems within their field of application 

on the individual, society and the environment, including but not limited to:     

 safety of workers 

 people with disability 

 the nature and skills required for employment 

 production efficiency, waste and the environment 

 the economy and distribution of wealth 

 

Researching and planning 

Students: 

 analyse the user experience (UX) of a range of VR and AR experiences, including but not limited 

to:   

 education and entertainment, eg gaming, including educational games 

 information transmission, eg museum displays 

 marketing, eg real estate flythrough 

 research development techniques when integrating a range of supported devices, including but 

not limited to:  

 desktop computers 

 tablets 

 VR/AR headsets 

 portable devices 

 analyse the use of code libraries to access input and output devices, including but not limited to: 

 

 standard input, eg keyboard, camera 

 combined input, eg steering column and pedals 

 alternative input, eg sound, voice 

 display devices, eg VR/AR headsets 

 haptic response, eg force feedback 

 develop an understanding of the needs of specific user groups, including but not limited to:    

 developing for physical disabilities 

 developing for sensory disabilities 

 developing for cognitive disabilities 

 durability 

 intuitive use 

 user preferences 

 explore how software developers ensure they consider adaptability with devices   

 research the development of application programming interface (API) for customised assistive 

technology devices, including but not limited to:  

 accurate screen reading for UI elements 

 keyboard navigation and shortcuts 

 designing actions and relationships 
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Collaborating and managing 

Students: 

 assess the programming needs, develop algorithms and programming code for tactile input 

devices, including but not limited to:     

 multiple button controllers 

 joystick/thumbstick 

 gyroscopes 

 accelerometers 

 infra-red detectors 

 Bluetooth receivers/transmitters 

 cameras 

 

Producing and implementing 

Students: 

 develop an application using an accessible Software Development Kit (SDK), for example:  

 a point-of-view game 

 virtual walkthrough 

 simulated process, eg auto-parking 

 design UI and UX associated with assistive technologies, including:   

 input methods 

 output messages and appearance 

 feedback 

 perform maintenance, checking, testing and debugging, including:   

 software updates 

 device repairs due to wear and tear 

 use of different devices and hardware 

 develop programming code considering processing speed and load on hardware  

 develop a simulated, chat-style knowledge base  

 

Testing and evaluating 

Students: 

 evaluate the characteristics of software developed for automating processes, including:  

 single action 

 discrete sequences 

 full automation 

 analyse the development of a knowledge base, including but not limited to:  

 simplifying larger problems into smaller problems 

 use ‘how’ and ‘why’ based descriptions 
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Innovation in Software Engineering 

Outcomes 

A student: 

› differentiates and selects the most appropriate method to plan and develop software SEN12-1 

› explains the interrelationships between software and hardware SEN12-2  

› evaluates the legal, social and ethical implications of developing software solutions SEN12-3   

› evaluates the effects of software development on the individual, society and the environment 

SEN12-4 

› analyses the impact of historical, current and future contexts in the field of software engineering 

SEN12-5   

› analyses and applies appropriate engineering principles to the development of software SEN12-6 

› critically analyses and implements appropriate project management techniques to the 

development of a software project SEN12-7 

› implements and analyses code to improve efficiency of language structure SEN12-8 

Content focus 

The focus of Innovation in Software Engineering is on how computational thinking can be applied to 

complex human systems, including internet systems, learning systems and, ultimately, artificial 

intelligence (AI). Students have opportunities to understand how the thought processes and actions of 

humans can be represented as computer programs. Students are given the opportunity to use design 

thinking to create applications that attempt to mimic human responses. Applications of these 

programs are then studied further to understand how they can affect society and the ethical issues 

that arise from their development. 

 

Students use computational, design and systems thinking to develop an AI-based web program. 

Project work from Innovation in Software Engineering may contribute towards the major project 

developed for software engineering. 

Content 

Identifying and defining 

Students: 

 explain the uses of web programming, including but not limited to:  

 user interaction 

 retrieving input and updating databases 

 loading and running third-party programs 

 demonstrate an understanding of characteristics to be considered when programming web 

applications, including:     

 client-side web programming 

 server-side web programming 

 interfacing with databases that are based on Structured Query Language (SQL) and non-SQL 

 coding queries in SQL versus an object-oriented programming (OOP) language 
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 investigate big data, including but not limited to:  

 volume 

 velocity 

 variety 

 veracity 

 volatility 

 investigate how software is used to support environmental issues associated with storing large 

volumes of data, including but not limited to:  

 monitoring or managing the electricity required to run servers 

 end-of life, eg disposal of data servers 

 explain the characteristics of programs and code that would be classified as AI, including but not 

limited to:  

 thinking and acting rationally 

 problem-solving solutions 

 attainable goals 

 demonstrate an understanding of the functions of programming code used in AI systems, 

including but not limited to:  

 reaching the goal state 

 generating possible paths 

 using a search strategy to reach the goal state 

 

Researching and planning 

Students: 

 investigate ethical issues associated with the collection of big data  

 investigate security issues associated with the collection of big data   

 investigate engineering employed on big data systems, including but not limited to:  

 testing and de-bugging 

 data cleaning 

 research security policies implemented by big data collectors    

 investigate how big data influences the design of business software, including but not limited to:  

 

 advertising of selected services or products 

 social media 

 third parties accessing large volumes of data collected by social media companies 

 transaction programming for blockchain 

 data mining to collect cryptocurrency 

 Software as a Service (SaaS) 

 outline the fundamentals of graph theory, including:  

 nodes and vertices 

 edges 

 weighted edges 

 determining paths from node to node 

 explain the application of simple graphs used in computing, including but not limited to:   

 routing of data packets through the internet 

 critical paths in projects 
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 research applications of machine learning, including but not limited to:  

 image processing 

 simple games 

 robotics and automated systems 

 autonomous systems 

 investigate how software engineers write programs for the AI and machine learning used in smart 

devices, including but not limited to:  

 home security 

 map/routing 

 home automation devices 

 interaction with Internet of Things (IoT) 

 detection of objects in smartphone cameras 

 

Collaborating and managing 

Students: 

 outline software architecture employed to address big data scenarios, including but not limited to: 

 

 data mining 

 device-based software architecture 

 metadata 

 streaming, processing and deep learning 

 develop algorithms to analyse how humans learn and think, including:   

 sensory input and experience 

 synapses 

 short-term and long-term memory 

 learning through inductive reasoning 

 learning through deductive reasoning 

 neural networks in human beings 

 develop algorithms that describe artificial neural networks, including:  

 mimicking human learning 

 the need for data input to build memory banks and networks 

 creation of a weighted network 

 probability reasoning from memory banks 

 explore factors influencing the design of AI systems, including:  

 limiting the impact of disability 

 saving time 

 quality of life 

 safety and/or reduce risk 

 efficiency 

 use of resources 

 reducing costs 

 social issues in the use of AI systems 

 explore the features of programs used in uninformed searches, including:  

 breadth first search 

 depth first search 

 explore the features of programs used in informed (heuristic) search strategies, including but not 

limited to:    

 Manhattan distance 

 greedy algorithm search strategy 
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Producing and implementing 

Students: 

 design and develop an AI-based web program using an OOP language, including:   

 displaying a processed string, eg concatenation 

 receiving input and displaying results, eg CAPTCHA 

 querying a database through a web search and display results, eg chatbot 

 develop agile web programs that interact appropriately with different browsers and hardware, 

including but not limited to:  

 application of design and interface principles of font, colour, audio, video and navigation 

 user interface (UI) considering accessibility and inclusivity 

 

Testing and evaluating 

Students: 

 assess the impact of the software development approach on big data projects      

 explore the use of neural networks, including but not limited to: 

 autonomous transportation 

 law and order 

 evaluate the use of big data in the development of software solutions, including but not limited to: 

 

 social engineering 

 improved advertising 
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Project Work 

Outcomes 

A student: 

› differentiates and selects the most appropriate method to plan and develop software SEN12-1 

› evaluates the legal, social and ethical implications of developing software solutions SEN12-3   

› evaluates the effects of software development on the individual, society and the environment 

SEN12-4 

› analyses and applies appropriate engineering principles to the development of software SEN12-6 

› critically analyses and implements appropriate project management techniques to the 

development of a software project SEN12-7 

› implements and analyses code to improve efficiency of language structure SEN12-8 

Content focus 

Project work is used to reinforce, analyse and extend the content covered in all topics in this course. 

Students need to experience working collaboratively with their peers and others, as a means of 

developing their communication and collaboration skills. Students are provided with opportunities to 

design and develop a software solution to a complex problem by systematically following the steps 

involved in the Software Development Life Cycle using an appropriate software development 

approach. 

Content 

Summary of software development models and their application 

Students: 

 research the Waterfall software development model, including but not limited to:  

 logical progression of steps used throughout the life cycle 

 six stages of ‘falling water’ 

 advantages and disadvantages 

 scale and types of developments that suit this development model 

 research the Agile software development model, including but not limited to:  

 rate of developing a final solution 

 method tailoring 

 iteration workflow 

 scale and types of developments that suit this development model 

 research the WAgile software development model, including but not limited to:  

 understanding it is a hybrid model 

 analysis of the ‘when’ and ‘how’ intervention is applied during the development life cycle 

 scale and types of developments that suit this development model 

 investigate the types of software implementation methods, including but not limited to:  

 phased 

 parallel 
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Design process in software engineering 

Students: 

 design and construct a solution to a software problem using either the Waterfall, Agile or WAgile 

development model approach   

 develop methods to define and analyse the requirements of a problem, including but not limited 

to:   

 demonstrating need(s) 

 assessing feasibility 

 generating requirements including functionality and performance 

 defining boundaries 

 explore tools to generate solution and ideas, including brainstorming and mind-mapping  

 research the development of solutions from similar problems to avoid known issues  

 present a project idea using presentation software   

 demonstrate an ability to analyse and reflect on ideas using feedback  

 

Project management 

Students: 

 identify tasks 

 plan and develop using time-management techniques, including but not limited to: 

 scheduling and tracking using a software tool 

 implementing ‘soft skills’, eg empathy, patience, approachability, open-mindedness, 

communication 

 monitoring progress with a quadrant tool 

 identify subroutines and modules 

 allocate resources 

 demonstrate the use of regular backup 

 implement version control 

 demonstrate an ability to respond to difficulties, including but not limited to:  

 looking for a solution online 

 collaboration with peers 

 seeking assistance 

 explore the social and ethical concerns associated with project work, including but not limited to: 

   

 working individually 

 working in consultation with stakeholders 

 working in a collaborative environment 

 explore communication issues, including but not limited to:   

 involving and empowering the client 

 enabling feedback 

 negotiating 

 investigate quality assurance, including but not limited to:    

 defining criteria on which quality will be judged 

 ensuring requirements are met using a continual checking process 

 addressing compliance and legislative requirements 
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Documentation 

Students: 

 demonstrate the use of modelling tools, including but not limited to:  

 storyboards 

 screen designs 

 IPO charts 

 structure charts 

 develop, construct and document algorithms   

 report on the testing process, including but not limited to:   

 developing a test plan 

 testing data used/generated based on path and boundary testing 

 expected output versus actual output 

 

Programming and coding skills 

Students: 

 construct solutions using a variety of data types, including but not limited to:  

 structured data 

 multidimensional arrays 

 records 

 trees 

 demonstrate skill in the handling of sequential files for input and output    

 develop projects using a top-down approach and subroutines, including but not limited to: 

 flow control 

 passing of parameters 

 global and local variables 
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Glossary 

 for your information 

 

The glossary explains terms that will assist teachers in the interpretation of the subject. 

 consult 

Glossary term Definition 

Aboriginal and 

Torres Strait 

Islander Peoples 

Aboriginal Peoples are the first peoples of Australia and are represented by 

over 250 language groups, each associated with a particular Country or 

territory. Torres Strait Islander Peoples are represented by five major island 

groups, and are associated with island territories to the north of Australia’s 

Cape York, which were annexed by Queensland in 1879. 

 

An Aboriginal and/or Torres Strait Islander person is someone who: 

 is of Aboriginal and/or Torres Strait Islander descent 

 identifies as an Aboriginal person and/or Torres Strait Islander person, 

and 

 is accepted as such by the Aboriginal and/or Torres Strait Islander 

community(ies) in which they live. 

accessibility The extent to which a system, environment or object may be used 

irrespective of a user’s capabilities or abilities. For example, the use of 

assistive technologies to allow people with disability to use computer 

systems, or the use of icons in place of words to allow young children to use 

a system. 

algorithm A step-by-step procedure required to solve a problem. Algorithms may be 

presented in many ways, for example written instructions, flowcharts or 

using a computer programming language. 

Application 

Programming 

Interface (API) 

An interface that allows an application or website to plug into another 

program or website. 

artificial intelligence 

(AI) 

Intelligence demonstrated by machines. Sometimes called machine 

intelligence. 

big data Extremely large datasets that may be analysed computationally to reveal 

patterns, trends and associations. 

blockchain A growing list of records, known as blocks, which are linked using 

cryptography. It can be used to record transactions between two parties 

efficiently and in a verifiable and permanent way. 

CAPTCHA Completely Automatic Public Turing Test to Tell Computers and Humans 

Apart 
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Glossary term Definition 

collaboratively/ 

collaboration 

Working with others towards a shared goal, through a variety of modes of 

communication. This may be achieved using a range of technologies, tools 

and processes. 

computational 

thinking 

A process where a problem is analysed and solved so that a human, 

machine or computer can effectively implement the solution. It involves 

using strategies to organise data logically, break down problems into parts, 

interpret patterns and design, and implement algorithms to solve problems.  

data Raw, unorganised facts and figures. Data is the facts or details from which 

information is derived. For data to become information, data needs to be put 

into context. A list of temperatures recorded in a city for the past ten years 

is data – it does not provide any information until it is analysed so that 

patterns are visible and conclusions can be drawn. 

Data Sovereignty For Indigenous Peoples it is a global movement that refers to the right of 

Indigenous Peoples to determine the creation, collection, ownership and 

application of data that is for and about Indigenous Peoples. The term also 

refers to transnational data flow and a range of issues arising from the flow 

of data between nations. 

design thinking A process where a need or opportunity is identified and a design solution is 

developed. The consideration of economic, environmental and social 

impacts that result from designed solutions are core to design thinking. 

Design thinking methods can be used when trying to understand a problem, 

generate ideas and refine a design based on evaluation and testing. 

digital technologies Refers to electronic tools, systems, devices and resources that generate, 

process or store data, and may include applications, games, 

microcontrollers, mobile devices, multimedia, networks, robotics. 

Indigenous cultural 

and intellectual 

property (ICIP) 

Includes objects, sites, cultural knowledge, cultural expression and the arts, 

that have been transmitted or continue to be transmitted through 

generations as belonging to a particular Indigenous group or Indigenous 

people as a whole or their territory (see intellectual property). 

information The presentation of data in a manner that is readily understood. 

information system The combination of digital systems, people and processes that collect, 

manage and analyse data. 

intellectual property 

(IP) 

Non-material assets such as forms of cultural expression that belong to a 

particular individual or community. Intellectual property rights refer to the 

rights that the law grants to individuals for the protection of creative, 

intellectual, scientific and industrial activity, such as inventions (see 

Indigenous cultural and intellectual property, and copyright). 

model A mathematical, conceptual or physical representation that describes, 

simplifies, clarifies or provides an explanation of the structure, workings or 

relationships within an object, system or idea. Models can provide a means 

of testing and predicting behaviour within limited conditions. Models may be 

physical or exist in digital form. 
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Glossary term Definition 

multimedia The use of digital technologies to present combinations of text, graphics, 

video, animation and/or sound in an integrated way. Where there is facility 

for a user to interact with multimedia, the term ‘interactive multimedia’ may 

be used. Examples include interactive games, media-rich websites, 

electronic books (eBooks) and animated films. 

object-oriented 

programming (OOP)  

A paradigm based on the concept of ‘objects’ that can contain data and 

code in the form of procedures. OOP language is a language based on the 

principles of ‘C’.  

prototype A trial product or model built to test an idea or process to inform further 

design development. Its purpose is to see if and how well the design works 

and is tested by users and systems analysts. A prototype can be both a 

physical object or exist in digital form (see model). 

scripting language A programming language designed for integrating and communicating with 

other programming languages. 

structured data Data with a high degree of organisation, such that it can easily be analysed 

and processed using algorithms. The organisation of the data takes on a 

form that captures the properties and behaviours of the source the data 

represents. 

systems thinking An understanding of how related objects or components interact to 

influence how systems function. Students are provided with opportunities to 

recognise the connectedness of, and interactions between phenomena, 

people, places and events in local and wider contexts and consider the 

impact of their decisions. Understanding the complexity of systems and the 

interdependence of components is important for scientific research and for 

the creation of solutions to technical, economic and social issues. 

user experience 

(UX) 

The usability, ease of use, and pleasure provided in the interaction between 

the customer and the product. 

user interface (UI) The means by which users interact with computer hardware or software. In 

software, this usually comprises fields for text and number entry, mouse 

pointers, buttons and other graphical elements. In hardware, switches, dials 

and light-emitting diodes (LEDs) provide information about the interactions 

between a user and a machine. 

visualise The presentation of data or information through pictures or graphics to help 

the intended audience understand its significance. 
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