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[bookmark: _Toc225852228]Introduction
iSTEM is a NSW Department of Education approved elective course that can be studied in Stage 5.
The Curriculum planning and programming, assessing and reporting to parents K–12 policy sets out the requirements for schools regarding the mandatory hours for additional studies (electives) in Stage 5. Schools have the option to run department approved elective courses which can make up a maximum of 200 hours of the mandatory 400 hours of electives.
If a school chooses to deliver a department approved elective course, students and parents or carers need to be consulted and understand that the course will not be listed on the Record of School Achievement (RoSA).
[bookmark: _Toc225852229]Rationale
The future prosperity of NSW depends on a highly skilled, adaptable workforce prepared for the opportunities and challenges of a rapidly evolving world. Science, Technology, Engineering and Mathematics (STEM) education is at the heart of economic growth, job creation and technological advancement. The Office of the Chief Scientist highlights that STEM industries contribute significantly to Australia’s Gross Domestic Product (GDP) and are growing at a rate 1.5 times faster than non-STEM sectors. Ensuring our students develop STEM capabilities is essential to keeping NSW competitive in the global economy.
Australia faces persistent skill shortages in STEM fields, particularly in engineering, IT and health sciences. The Skills Priority List Key Findings Report 2023 underscores the urgent need to increase the number of students pursuing STEM careers. iSTEM directly addresses this challenge by inspiring students to explore STEM pathways and equipping them with future-focused skills. By fostering a passion for STEM, the course empowers young people to contribute to solving global challenges, from climate change to cybersecurity and medical advancements.
iSTEM is aligned with the broader goals of the Plan for NSW Public Education, which emphasises the importance of high expectations, student engagement, and outstanding teaching and learning. By integrating industry-aligned content, future-focused skills and innovative teaching practices, iSTEM ensures that every student, regardless of their background, can develop the knowledge and skills needed to excel in the workforce of tomorrow.
The iSTEM elective is an agile Stage 5 course designed to equip learners with the knowledge, skills and confidence to thrive in a rapidly advancing technology-driven world. Developed in collaboration with industry, universities and government partners, iSTEM fosters critical thinking, creativity, collaboration and problem-solving. The course aligns with the Plan for NSW Public Education by ensuring students have access to high-quality, equitable learning opportunities that prepare them for meaningful post-school pathways.
The iSTEM course provides hands-on, real-world experiences with emerging technologies, such as 3D printing, laser cutting, augmented and virtual reality, physical computing, robotics and automation. Explicit teaching ensures students build foundational skills and knowledge before progressing to independent inquiries, problem-solving tasks and projects. Through structured guidance, modelling, visual supports, questioning and feedback, students develop critical thinking and apply their learning in real-world contexts.
[bookmark: _Toc225852230]Aim
[bookmark: _Hlk192501874]The iSTEM course aims to develop students’ STEM knowledge, problem-solving skills and ability to apply engineering design processes. By engaging with emerging technologies and real-world challenges, students build critical thinking, creativity and collaboration skills essential for future STEM careers.
[bookmark: _Toc225852231]Purpose and audience
This resource communicates the outcomes and content students will engage with throughout their study of the course. It is developed for teachers to provide consistent advice in the subject selection process for Stage 5 students and for use when developing resources and implementing the course.
[bookmark: _Toc225852232]When and how to use this document
This resource is an essential document to ensure that all material developed and used for this course meet the requirements for hours, outcomes and content. Use this document when offering the course, when developing teaching and learning resources, and when maintaining records to indicate students have met the requirements for the course.


[bookmark: _Toc225852233]Work, health and safety and other policies
Schools undertaking the iSTEM course should be aware of the full range of NSW Department of Education policies. Due to the practical nature of the elective, awareness of work, health and safety policies and procedures are essential. Schools need to assess their capacity to meet the requirements of the course and elective topics, as well as recommended industry-linked activities.
Work health and safety (WHS)
Equipment Safety in Schools
Chemical safety in schools
Animal welfare – schools
Risk assessment and risk management
Excursions and variations of routine
[bookmark: _Toc225852234]Further advice
Additional advice and information may be sought from the following:
	Manager, safety and compliance
	compliance@det.nsw.edu.au

	Health and safety
	1800 811 523

	Legal services
	(02) 9561 8538

	STEM advisers
	stem@det.nsw.edu.au




[bookmark: _Toc225852235]Course structure and requirements
The iSTEM course is divided into core, elective and specialised topics. Each topic represents 25 indicative hours. Students may undertake either 100 or 200 hours of study in iSTEM in Stage 5. Courses are structured in the following ways:
100-hour course
both core topics
one elective and one specialised topic
or
both core topics
two specialised topics
200-hour course
both core topics
at least one elective topic
up to 5 specialised topics.
Note: the STEM fundamentals core topic should precede all other topics.
The project-based learning core may be delivered independently or concurrently with a specialised topic. However, if delivered independently, this should precede a specialised topic.
The project-based learning (extension) is intended to be used concurrently with a specialised topic, providing additional time for student-focused learning opportunities.
Topic examples: some content dot points include examples. These are for teacher guidance only and not all examples are expected to be addressed.

[bookmark: _Toc225852236]Core topics
Core topics develop fundamental understanding and skills, as well as the application of engineering design processes to problem-solving activities.
The iSTEM course covers the following core topics:
STEM fundamentals
STEM project-based learning.
[bookmark: _Toc225852237]Elective topics
Elective topics develop a depth of understanding and skills in a number of fundamental areas of iSTEM. They have been designed to provide additional time for mastery before applying them to specialised topics.
The iSTEM course covers the following elective topics:
Computer-aided design (CAD)
Critical problem-solving
Project-based learning (extension).
[bookmark: _Toc225852238]Specialised topics
Specialised topics are themed around STEM priority industries. They develop knowledge and skills that underpin future-focused industries.
The iSTEM course covers the following specialised topics:
Advanced manufacturing
Aeronautical engineering
Agricultural technology (AgriTech)
Cybersecurity
Design for space
Mechatronics and robotics
Medical technology (MedTech)
Surveying and geospatial engineering
Sustainable transport.


[bookmark: _Toc225852239]Documenting the engineering design process
STEM professionals document the processes they use to solve problems so that they can communicate and collaborate with key stakeholders. Professional documentation can persuade decision-makers to approve projects, so they can be progressed efficiently and effectively.
As in industry, students in this course are expected to document their design-thinking processes through the use of design portfolios, engineering reports, scientific reports, process diaries or design notebooks. This should be reflected in both summative and formative assessment of the course outcomes. The engineering design process is referenced throughout this document and within supporting resources. Support material for the engineering design process can be found on the STEM curriculum resources webpage.
[bookmark: _Toc225852240]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment


[bookmark: _Toc225852241]Core 1 – STEM fundamentals
Indicative time – 25 hours
STEM fundamentals develop knowledge, skills and understanding of essential STEM principles and processes. Teachers model the use of individual components of an engineering design process to develop students’ understanding and application of foundational STEM concepts. Students are guided through scaffolded activities to practise using individual engineering design components and processes. In-depth exploration of each component supports consolidation of learning and the creation of a mental framework which students can use as a scaffold to undertake future design challenges.
This topic is predominately practical in nature and focuses on developing students’ skills to undertake further inquiries or projects in subsequent topics.
[bookmark: _Toc225852242]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852243]Content
[bookmark: _Toc225852244]STEM principles and processes
Students:
undertake a range of activities that highlight STEM principles and processes, for example
creativity, collaboration, critical thinking, communication, data science, statistics, engineering, coding
investigate how STEM principles and processes are used to solve real-world problems in local, national and international contexts
describe components of an engineering design process, for example
engineering design process, design thinking process
define real-world problems or needs, for example
design briefs, constraints, budgets, design specifications, success criteria, resource lists
use a variety of research techniques, for example
experimentation, testing, surveys, questionnaires, interviews, case studies, observation
apply data science principles to activities or projects, for example
reliability, credibility and validity; baseline data; ethical data collection
develop ideas and communicate solutions, for example
brainstorming, SCAMPER, mind maps, storyboarding, visualisation, reverse thinking, brainwriting, role-playing, using scaffolds
sketching, annotating, technical drawings, algorithms
critically evaluate solutions to problems, for example
SWOT, rating scale, observation, questionnaire, focus group, ongoing reflection
iterate and improve on design solutions using experimentation and testing
document and communicate design solutions, for example
using presentations, reports, drawings, and models or prototypes
pitching the solution, video, animations, speech, entrepreneurial activities.
[bookmark: _Toc225852245]Skills
Students:
develop and evaluate creative, innovative and enterprising design ideas
use project management techniques in the completion of projects, for example
Gantt charts; flow charts; action, time and finance plans; materials list; resources
demonstrate basic 2D and 3D drawing techniques, for example
sketching, rendering, drawing (orthographic, isometric, oblique, perspective), computer-aided design (CAD)
produce learning portfolios
develop practical model-making and prototyping skills using appropriate tools
apply coding to create solutions using physical computing and robotics technologies
take and record accurate, repeated measurements
apply fundamental mathematical and statistical techniques.
[bookmark: _Toc225852246]Technologies
Students:
identify the benefits of computer-aided design (CAD)
explore a variety of technologies which assist in data gathering and investigation
use technologies to communicate design solutions, for example
presentation software, spreadsheets, word processing, desktop publishing, drawing and animation software
use various digital technologies in developing solutions to STEM-based problems, for example
MakeCode, Python, MicroPython
investigate assistive technologies used by people with a disability, for example
wheelchairs, prosthetics, cognitive aids, communication and hearing aids (cochlear), computer software and hardware
investigate traditional technologies used by Aboriginal and/or Torres Strait Islander Peoples.
[bookmark: _Toc225852247]Industry links and pathways
Students:
investigate the nature of the work and the pathways into STEM careers
explain the effects of emerging technologies on current and future STEM careers
describe contributions STEM professionals make towards the world in which we live
investigate a range of external STEM initiatives, gaining skills, knowledge and understanding of authentic, real-world problem-solving opportunities, for example
mentoring, work experience, micro-credentialing courses, excursions, incursions, industry groups, exhibitions, competitions.
[bookmark: _Toc225852248]Problem-solving and design
Students:
identify and use a range of problem-solving strategies in the development of practical solutions, for example
deductive reasoning; guess, check and adjust; ask an expert; draw a picture or diagram; scientific method; make a model; Stop, Think, Act, Review (STAR); act it out; work backwards
work individually and collaboratively to apply an engineering design process to complete real-world problems and challenges.


[bookmark: _Toc225852249]Core 2 – STEM project-based learning
Indicative time – 25 hours
Recommended prerequisite – STEM fundamentals core topic
In iSTEM, project-based learning is an approach to teaching and learning that uses explicit teaching strategies to model and guide students through projects that respond to engaging questions, problems or challenges.
Through a gradual release of responsibility, students are guided to independently develop and realise solutions to STEM-focused projects. It requires students to use problem-solving strategies to apply appropriate design, production and evaluation skills to real-world problems. Teachers are encouraged to select problems which are relevant to local school contexts.
To complete this topic, teachers and students should follow the engineering design process. For more information, access the sample ‘iSTEM engineering design process’ and ‘iSTEM writing engineering reports teacher guide’ to provide a scaffold that will engage and guide students in their personal learning journey. These documents can be found in the Support material drop-down menu of the Teacher resources section on the department approved elective courses’ iSTEM webpage.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic. Teachers may choose to teach this topic concurrently with a specialised topic.
[bookmark: _Toc225852250]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852251]Content
[bookmark: _Toc225852252]STEM principles and processes
Students:
use components of a design process, for example
iSTEM engineering process
define problems or needs to gain an understanding of requirements, for example
mind map ideas, design briefs, develop a project proposal, establish success criteria
identify constraints and outline the scope for which the project will be confined, for example
research parameters, design specifications, high-level budget, resource list, start and finish dates, analyse data or information, functional and ergonomic considerations
brainstorm and generate ideas, for example
divergent thinking, rapid ideation, brainwriting, mind maps
thumbnail sketches, annotated drawings, technologies and techniques, graphical organisers
design solutions, synthesise ideas and plan, for example
convergent thinking, algorithms, flowcharts, storyboard, card sort, evaluation matrix, SWOT, clusters
sketches, rendering, CAD drawings, detailed drawings
project management
prototype design solutions, for example
rapid prototyping, models, simulation
evaluate solutions, for example
analyse data, client evaluations and feedback, critically reflect, plan revisions
iterate designs, for example
refine, redesign, prototype, minimal viable product
communicate and share solutions, for example
pitch the solution, portfolio, document design specifications, marketing plan, entrepreneurial activities, intellectual property.
[bookmark: _Toc225852253]Skills
Students:
develop and evaluate creative, innovative and enterprising design ideas and solutions to a range of problems
demonstrate the ability to communicate design ideas using a range of drawing techniques as described in the STEM fundamentals core topic
document design processes using engineering reports or design portfolio
apply communication skills to pitch solutions to a range of different audiences
construct models and prototypes using a variety of media
select and apply appropriate research methods to solve contextualised STEM-based problems
collect and organise data in a range of formats
analyse data to inform decisions and draw conclusions using a range of evaluation techniques.
[bookmark: _Toc225852254]Technologies
Students:
investigate information communication technologies, tools, materials and processes to produce a solution to an identified problem
communicate solutions to problems through information communication technologies
evaluate the benefits of using information communication technologies to solve problems
examine traditional technologies used by Aboriginal and Torres Strait Islander peoples to solve problems.
[bookmark: _Toc225852255]Industry links and pathways
Students:
identify the types of STEM professions that would be required for the commercialisation of a design solution
investigate organisations who produce innovative solutions and evaluate their processes, for example
Tesla, SpaceX, Google, NASA (National Aeronautics and Space Administration), Apple, Skunk Works
start-ups, incubators, small-sized and medium-sized enterprises (SMEs)
local business centres, councils
investigate and evaluate entrepreneurial mindsets and processes, for example
critical thinking, flexibility and adaptability, communication and collaboration, calculated risk-taking, initiative and self-reliance, creativity and innovation
idea generation and pitching, decision-making
seek expert advice and support on design and evaluation of innovative solutions, for example
academics, business, government, industry and relevant stakeholders.
[bookmark: _Toc225852256]Problem-solving and design
Students:
identify and use a broad range of problem-solving strategies in the development of practical solutions to project-based learning tasks
work individually or collaboratively to apply an engineering design process to complete a practical, real-world project-based learning task
examine traditional techniques and perspectives used by Aboriginal and Torres Strait Islander peoples to solve problems, for example
cultural burning, agriculture, hunting
traditional problem-solving methods.


[bookmark: _Toc225852257]Elective topic – Computer-aided design (CAD)
Indicative time – 25 hours
Advancements in digital manufacturing and 3D modelling technologies have created a growing demand for professionals with strong computer-aided design (CAD) skills. The ability to use CAD software, apply the engineering design process, think creatively and collaborate effectively are essential in this rapidly evolving field. These skills support innovation across industries such as advanced manufacturing, architecture, product design and engineering.
Through explicitly taught and scaffolded practical activities, students develop the knowledge, skills and understanding required for 3D modelling and CAD. Teachers model key design techniques and guide students through structured learning experiences that build proficiency in both additive and subtractive manufacturing processes. Students apply their learning to design, test and present digital prototypes that provide solutions to real-world problems and complement the development of projects across other specialised topics.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic. Teachers may choose to teach this topic concurrently with a specialised topic.
[bookmark: _Toc225852258]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852259]Content
[bookmark: _Toc225852260]STEM principles and processes
Students:
outline the historical perspectives that have led to the development of computer-aided design (CAD)
describe a range of CAD concepts, for example
assembly, array, axis, bevel, centre point, chamfer, constraint, concentric, coordinates, cross-section, extrude, fillet, origin, plane, properties, snap, spline, sweep, tangent
compare the benefits of CAD systems with traditional drawing methods
identify CAD (3D modelling) representations and techniques, for example
surface modelling, solid modelling, wireframe modelling
explore the relationship between CAD applications and advanced manufacturing, for example
computer-aided manufacturing (CAM), additive and subjective manufacturing, rapid prototyping, prototyping component assemblies
explore 3D coordinate geometry
investigate common CAD file types, for example
Drawing Exchange Format (DXF), object file (OBJ), stereolithography (STL), 3D Manufacturing Format (3MF), 3D Studio (3DS), Initial Graphics Exchange Specification (IGES).
[bookmark: _Toc225852261]Skills
Students:
use a range of CAD software functions, for example
pan, zoom, orbit, mouse and keyboard shortcuts, file creation, exporting
set up preferences
use a range of CAD (3D modelling) techniques, for example
sketch, constraints, press, pull, extrude, revolve, sweep, loft, rib, web, emboss, shell, mirror, pattern, fillet, chamfer, components, timelines, sculpt
create and modify 3D models of simple and complex shapes
use CAD software to communicate design ideas using multiple techniques, for example
parts, assemblies, exploded views, photorealistic rendering, walkthroughs, isometric
identify and select appropriate file types for exporting CAD (3D modelling) files to other applications, for example
drawing exchange format (.dxf), object file (.obj), stereolithography (.stl)
virtual and/or augmented reality
use CAD simulation and modelling tools, for example
computational fluid dynamics, stress and load testing, animation
generating orthogonal drawings of modelled parts and assemblies appropriate for manufacturing.
[bookmark: _Toc225852262]Technologies
Students:
configure CAD software to set up preferences and produce drawings that meet AS 1100 (Australian Standards), for example
dimensioned orthogonal (third angle projection)
describe the relationship between different drawing standards, for example
AS 1100, International Organization for Standardization (ISO), American National Standards Institute (ANSI)
describe features of a CAD (3D modelling) package that are used to assist designers, for example
simulation, modelling, animation, human factors analysis
compare traditional CAD systems with cloud-based systems.
[bookmark: _Toc225852263]Industry links and pathways
Students:
explain the impact of CAD and CAM technologies in a range of industries, for example
automotive, motorsports, space, construction, building information modelling (BIM)
investigate the nature of the work and pathways into professions which use CAD (3D modelling) skills, for example
product designer, industrial engineer, manufacturing engineer, design engineer, computer numerical control (CNC) machinist, structural analyst, teacher or educator, computer animator.
[bookmark: _Toc225852264]Problem-solving and design
Students:
use CAD (3D modelling) and rendering techniques to develop solutions to real-world problems
work individually and collaboratively to apply engineering design processes to create, analyse and iterate CAD (3D modelling) solutions
incorporate quality CAD drawings produced from 3D modelling into engineering reports and presentations.

[bookmark: _Toc225852265]Elective topic – Critical problem-solving
Indicative time – 25 hours
Critical problem-solving involves analysing and evaluating information objectively to form sound judgments and develop rational solutions to complex challenges. The capacity to think critically and solve problems creatively is consistently identified across industries as one of the most valuable and transferable skills for the modern workforce. These abilities enable individuals to engage effectively with the complex social, environmental and technological issues facing humanity.
Through explicitly taught and scaffolded inquiry-based learning activities, students build their capacity to verify information, analyse data and evaluate evidence. Teachers model strategies for reasoning, questioning and reflecting, guiding students to separate fact from opinion, think independently and purposefully, and develop innovative and evidence-based solutions to real-world problems.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic. Teachers may choose to teach this topic concurrently with a specialised topic.
[bookmark: _Toc225852266]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852267]Content
[bookmark: _Toc225852268]Critical problem-solving principles and processes
Students:
define ‘critical thinking’ and ‘complex problem-solving’
outline problem-solving and decision-making strategies
identify common principles that hinder critical thinking, for example
confirmation bias, heuristics, framing and common fallacies
assess the logic and validity of arguments
critically assess and evaluate information, for example
bias, authority and credibility, timeliness, relevance of sources, validity
primary sources and secondary sources
critically assess the design of data visualisations to effectively inform and persuade.
[bookmark: _Toc225852269]Skills
Students:
use evidence and scientific reasoning to produce rational solutions to problems
apply critical thinking methodologies, for example
Socratic questioning, oral and written reflection, and argumentation
apply appropriate research models and methodologies to gather valid reliable data
use statistics and probability to analyse data and support decision-making, for example
normal distribution, standard deviation, correlation, reliability, validity, effect size
create visual representations of data to support evidence-based decision-making.
[bookmark: _Toc225852270]Technologies
Students:
explain how information systems are used to improve decision-making, for example
artificial intelligence, machine learning, computer modelling
GPS (Global Positioning System) route planning, medical diagnosis software, epidemiological modelling, stock market prediction tools, election polls, weather prediction
investigate software and computing technologies to simulate or analyse data in contemporary business and industry contexts for the purposes of making data-informed recommendations
explore statistical functions of spreadsheets or graphing calculators.
[bookmark: _Toc225852271]Industry links and pathways
Students:
investigate the use of critical thinking and problem-solving in business and industry
investigate factors and decisions which result in successful and failed business ventures
investigate entrepreneurial mindsets and processes, for example
flexibility, adaptability, communication and collaboration, risk-taking, initiative, self-reliance, creativity, innovation
identify industry career development opportunities to gain a deeper knowledge of real-world problem-solving, for example
mentors, work experience, excursions, incursions, industry groups, exhibitions, competitions.
[bookmark: _Toc225852272]Problem-solving and design
Students:
apply critical thinking and problem-solving strategies to analyse, develop and evaluate solutions
work individually or collaboratively to apply critical thinking and problem-solving strategies to design solutions to complex problems
demonstrate innovation and entrepreneurial activity and communicate solutions.


[bookmark: _Toc225852273]Elective topic – Project-based learning (extension)
Indicative time – 25 hours
This elective topic extends the skills and processes developed in the core STEM project-based learning unit. It provides students with an additional opportunity to undertake a STEM project in a new context, applying their knowledge to a different real-world problem or area of interest.
Through explicitly taught and scaffolded project-based learning activities, students strengthen their problem-solving strategies and apply advanced design, production and evaluation skills. Teachers model each stage of the engineering design process and guide students as they refine and extend their skills. Projects may be selected or adapted to reflect local contexts, allowing students to address authentic community or industry challenges.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic. Teachers may choose to teach this topic concurrently with a specialised topic.
[bookmark: _Toc225852274]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852275]Content
[bookmark: _Toc225852276]STEM principles and processes
Students:
apply components of a design process
interpret problems or needs to gain an understanding of requirements
investigate constraints and describe the scope for which the project will be confined
brainstorm and generate ideas
design solutions, synthesise ideas and plan
prototype design solutions
critically evaluate solutions
iterate designs
communicate and share solutions.
[bookmark: _Toc225852277]Skills
Students:
develop and critically evaluate creative, innovative and enterprising design ideas and solutions to a range of problems
[bookmark: _Hlk117234927]communicate design ideas using a wide range of techniques, for example, CAD
document design processes using engineering reports or design portfolios
apply high-level communication skills to pitch solutions to a range of different audiences
construct detailed models and prototypes
identify and justify the use of appropriate research methods to solve contextualised STEM-based problems
manage data collection to support design projects
analyse data to inform decisions, draw conclusions and critically evaluate engineering design projects.
[bookmark: _Toc225852278]Technologies
Students:
evaluate the selection of information communication technologies, tools, materials and processes to produce a solution to an identified problem
effectively communicate solutions to problems using relevant information communication technologies
investigate traditional technologies used by Aboriginal and Torres Strait Islander peoples to solve problems.
[bookmark: _Toc225852279]Industry links and pathways
Students:
investigate a range of entrepreneurial activities undertaken by STEM professions
discuss and critically evaluate how innovative organisations produce solutions
apply advice and support on design and evaluation of innovative solutions.
[bookmark: _Toc225852280]Problem-solving and design
Students:
apply problem-solving strategies in the development of practical solutions to project-based learning tasks
work individually or collaboratively to apply an engineering design process to complete real-world project-based learning tasks
review traditional techniques and perspectives used by Aboriginal and Torres Strait Islander peoples to solve problems.


[bookmark: _Toc225852281]Specialised topic – Advanced manufacturing
Indicative time – 25 hours
Advanced manufacturing involves the innovative and integrated use of technology to design, create and improve products and processes. It relies on automation, digital systems, data analysis and intelligent networks to increase precision, efficiency and sustainability in production. Modern manufacturing industries now combine advanced technologies such as robotics, sensors and artificial intelligence to transform how products are made and delivered.
NSW produces almost one-third of Australia’s total manufacturing output and leads the nation in high-tech research and development, innovative design and product customisation (Australian Government Department of Education and Training 2018). The sector is creating strong demand for professionals skilled in fields such as medical technologies, aerospace, cybersecurity, food processing, robotics, mining, transportation and agricultural technology.
Through explicitly taught and scaffolded inquiry and engineering design projects, students develop the knowledge, skills and understanding used in advanced manufacturing. Teachers model the use of emerging technologies and guide students through structured learning experiences, helping them connect theory with real-world applications and future career pathways in Australia’s growing manufacturing industry.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic and the computer-aided design elective.
[bookmark: _Toc225852282]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852283]Content
[bookmark: _Toc225852284]Advanced manufacturing principles and processes
Students:
outline historical perspectives of advanced manufacturing by investigating the different industrial revolutions
describe a range of relevant concepts in advanced manufacturing, for example
product lifecycle management, Industry 4.0, cyber-physical systems (CPS), Internet of Things (IoT)
contrast advanced manufacturing with that of traditional manufacturing
describe different types of advanced manufacturing techniques, for example
additive manufacturing, robotics, automation, laser machining, robotic welding, nanotechnology, network and information technology integration
analyse properties to determine the suitability of materials used in advanced manufacturing, for example
composites, polymers, ceramics, metals and alloys
describe non-destructive tests used for quality assurance in manufacturing, for example
hardness, X-ray, gamma ray, magnetic particle, ultrasonics
recognise variation in production processes and determine what is acceptable within prescribed tolerances for advanced manufacturing.
[bookmark: _Toc225852285]Skills
Students:
select engineering materials for advanced manufacturing applications
conduct simple tests to determine material properties
use computer-aided software to generate models and drawings (2D or 3D) ready for manufacture
use tools, equipment and techniques to develop solutions, models and prototypes, for example
laser cutting, CNC milling, rapid prototyping, 3D printing
code computer platforms to emulate cyber-physical systems in advanced manufacturing
use project management and communication techniques to plan and document solutions
analyse and evaluate the performance of cyber-physical systems.
[bookmark: _Toc225852286]Technologies
Students:
research, analyse and evaluate the safety and compliance requirements of advanced manufacturing technologies
investigate advanced manufacturing technologies, for example
3D printers, CNC routers, laser cutters, robotics systems, sensors
describe technologies used in cyber-physical systems, for example
digital twin, artificial intelligence, augmented reality, virtual reality, cloud computing, analytics, automation, robotics.
[bookmark: _Toc225852287]Industry links and pathways
Students:
explain the impact of advanced manufacturing on a range of industries, for example
medical technologies, aerospace, cybersecurity, food processing, mining, robotics, transportation and agricultural technologies
investigate the nature of the work and pathways into industries that support advanced manufacturing and related careers
explain the effects of innovation on current and future advanced manufacturing careers
explore industry career development opportunities to gain a deeper knowledge of professions that use advanced manufacturing.
[bookmark: _Toc225852288]Problem-solving and design
Students:
design and build a cyber-physical system to solve a real-world manufacturing problem
work individually and collaboratively to apply an engineering design process to complete problems and challenges
demonstrate innovation or entrepreneurial activity and communicate solutions to problems involving advanced manufacturing.

[bookmark: _Toc225852289]Specialised topic – Aeronautical engineering
Indicative time – 25 hours
Aeronautical engineering involves the design, production, testing and maintenance of aircraft, aerospace vehicles and their systems. This includes fixed-wing aircraft, helicopters, gliders, drones, spacecraft and high-altitude balloons. The field has applications across recreational, commercial and defence sectors and is closely connected to emerging technologies in advanced manufacturing, automation and space exploration.
Aeronautical engineering is a multidisciplinary profession that integrates principles from physics, mathematics, materials science and computer systems. The Australian aerospace sector continues to grow, with increasing demand for professionals skilled in aerodynamics, propulsion and unmanned systems.
Through explicitly taught and scaffolded inquiry and engineering design activities, students develop the knowledge, skills and understanding required in aeronautical engineering. Teachers model key concepts, guiding students through structured learning experiences where they apply theory to practical design challenges such as aircraft structures, flight control and propulsion systems. This explicit approach supports students to connect classroom learning with real-world applications in the aerospace industry.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic.
[bookmark: _Toc225852290]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852291]Content
[bookmark: _Toc225852292]Aeronautical engineering principles and processes
Students:
outline historical perspectives in aviation that have impacted the aeronautical industry and society
identify control surfaces and major components of fixed-wing aircrafts, for example
fuselage, wing, flap, aileron, elevator, rudder, cockpit, elevons, aerofoil, horizontal and vertical stabilisers, winglets, spoiler, struts or landing gear, wheels
describe the basic movements of an aircraft and the control surfaces that cause this movement, for example
pitch, roll and yaw
explain a range of fundamental aerodynamic principles related to flight, for example
lift, thrust, drag, weight
ground effect, dynamic and static friction, angle of attack, stall, rigger’s angle of incidence
describe how different aeronautical crafts produce thrust, for example
fixed-wing aircrafts, jets (turbofan, ramjet, scramjet), turboprops, rotor-wing aircrafts, rockets
explain principles and laws of physics as they relate to flight, for example
Bernoulli's principle, Newton’s laws, Archimedes’ principle, Boyle’s law
explore concepts of fluid mechanics related to aeronautical engineering, for example
how unequal pressure creates thrust, wind direction, effects of heating air, gravity, Pascal’s principle, Venturi effect
investigate traditional STEM-based technologies used by Aboriginal and Torres Strait Islander peoples, for example
various boomerangs (Bernoulli’s principle), woomera (levers)
critically evaluate the impact of aviation on society, the environment and people’s lives.
[bookmark: _Toc225852293]Skills
Students:
apply fundamental mathematical and statistical techniques, for example
weight and mass, speed, acceleration, measurement of length and angles
mean, mode, median, standard deviation, hypothesis testing
apply mathematical and graphical methods to solve aerodynamic-related problems, for example
lift, drag, weight, thrust, centre of gravity, mass, efficiency
develop practical skills using appropriate tools for the purposes of producing aeronautical engineering models or prototypes
conduct, record and analyse accurate, repeated measurements using data loggers to test aeronautical engineering models, for example
altimeters, accelerometers
use project management techniques to plan solutions to aeronautical engineering projects
use communication techniques to demonstrate design process developed solutions to aeronautical engineering problems.
[bookmark: _Toc225852294]Technologies
Students:
describe technologies used in aeronautical engineering, for example
propulsion, instrumentation, avionics, composites, fly-by-wire
describe and use technologies used in aeronautical engineering design and testing, for example
wind tunnels, smoke tunnels, modelling and simulation software
use technologies to produce aeronautical engineering models or prototypes, for example
computer-aided design software, computer-aided manufacturing, 3D printers, laser cutters
explore emerging technologies related to the aviation industry, for example
autonomous and remote systems, modelling and virtual systems, advanced composites.
[bookmark: _Toc225852295]Industry links and pathways
Students:
develop an understanding of aeronautical engineering and the aerospace industry
investigate the nature of the work and pathways into the aeronautical engineering and aerospace professions
describe the contributions that aviation professionals make to society
explore industry career development opportunities to gain a deeper knowledge of aviation professions.
[bookmark: _Toc225852296]Problem-solving and design
Students:
design and build a system to solve a real-world aeronautical engineering or aerospace problem
work individually and collaboratively to apply an engineering design process to create solutions to aeronautical engineering design problems, for example
bottle rockets, balsa planes, gliders, kites, balloons, paper planes, drones
communicate solutions to problems involving aeronautical engineering.


[bookmark: _Toc225852297]Specialised topic – Agriculture technology (AgriTech)
Indicative time – 25 Hours
‘AgriTech’ refers to innovations in agriculture that use technology and systems to improve how we manage plants, soil and animals. It focuses on developing solutions that boost productivity, efficiency and sustainability while saving time and costs through automation, data-driven decision-making and precision monitoring.
Australia’s AgriTech sector is expanding rapidly, with most farmers now using or planning to use technology in their operations. The industry is recognised as a national priority for improving productivity and sustainability and is projected to grow strongly over the next decade.
Through explicitly taught and scaffolded inquiry-based and project-based learning activities, students build knowledge and skills in AgriTech by designing, constructing and evaluating technologies that respond to real-world agricultural challenges. Teachers model and guide key engineering and design processes, helping students connect theory with practice and gain insight into emerging careers in agriculture and technology.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic.
[bookmark: _Toc225852298]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852299]Content
[bookmark: _Toc225852300]Agriculture technology (AgriTech) principles and processes
Students:
investigate traditional agricultural methods used by Aboriginal and Torres Strait Islander peoples, for example
dam and well building, planting, irrigation, harvesting seeds, preserving, cultural burning, nets, fences and traps
outline historical perspectives that have impacted the agricultural industry, for example
agricultural revolutions – mechanical, chemical, green
fertilisers, irrigation, genetically modified organisms (GMOs)
outline global challenges facing the agricultural industry, for example
food security, urbanisation, social licence
describe current and emerging challenges faced by agricultural businesses, for example
climate, water and land management; animal breeding, management and welfare; soil and land degradation issues; biosecurity; cybersecurity; supply chain disruption
investigate how data is collected with AgriTech and used by agricultural businesses to solve real-world challenges and improve decision-making, for example
productivity, profitability, environmental outcomes, labour efficiency, animal welfare
investigate the impact of AgriTech innovations on agricultural production, for example
traceability and provenance using the National Livestock Identification System (NLIS), blockchain.
[bookmark: _Toc225852301]Skills
Students:
develop practical skills using appropriate tools to produce AgriTech solutions, models, prototypes or experiments, for example
marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding
collect and manage data from AgriTech tools and systems
apply software and statistical techniques to AgriTech data, for example
spreadsheets, pivot tables, databases
graphically represent data
analyse and make predictions
interpret sensor readings to determine programmed responses, for example
display temperature readings, send alerts, sound alarms, turn on lights, activate equipment
use project management and communication techniques to plan and document solutions to AgriTech projects.
[bookmark: _Toc225852302]Technologies
Students:
describe AgriTech systems, for example
drones, on animal sensors, satellite imagery, input sensors
use microcontroller technologies as an AgriTech solution for challenges or issues faced by agricultural businesses, for example
Micro:bit, Arduino and Raspberry Pi
use technologies, tools and equipment to construct components for prototyping, for example
drills, saws, sanders, 3D printers, laser cutters, CNC machining, vacuum formers
3D printed microcontroller housings and sensor mounts.
[bookmark: _Toc225852303]Industry links and pathways
Students:
develop an understanding of the current and emerging challenges faced by agricultural businesses
investigate the nature of the work and pathways into AgriTech careers
explain the effects of innovation on current and future AgriTech careers and their contribution to agriculture
explore industry career development opportunities to gain a deeper knowledge of professions using AgriTech.
[bookmark: _Toc225852304]Problem-solving and design
Students:
design and build an AgriTech system to solve real-world problems or challenges faced by agricultural businesses
work individually and collaboratively to apply an engineering design process to complete real-world AgriTech problems or challenges faced by agricultural businesses, for example
climate, water and land management – automated irrigation, managing and monitoring resources and stock
animal breeding, management and welfare – livestock tracing, heat detection collars, virtual fences, herd or flock testing, walk-over-weigh systems
soil degradation issues – satellite imagery, soil tests, moisture probes, precision agronomy
biosecurity – livestock identification, databases, motion cameras
communicate solutions to problems involving AgriTech.


[bookmark: _Toc225852305]Specialised topic – Cybersecurity
Indicative time – 25 hours
Cybersecurity has become one of the most significant and rapidly changing challenges in our society. In Australia, the gap between demand and supply of cybersecurity professionals is particularly acute – more than half of organisations say their cybersecurity teams are understaffed and 58% report that roles remain unfilled (Technology Decisions 2025).
This skills shortage opens up a compelling opportunity for students to build enduring, future-proof capabilities in a dynamic and expanding field. Cybersecurity is inherently interdisciplinary – it touches on technology, human behaviour, regulation, politics and legal systems. Within the field, there are many kinds of roles and multiple pathways into careers.
In this specialised study area, students will gain the knowledge and skills that cybersecurity professionals use, applying critical thinking to analyse realistic scenarios, engaging with the industry and developing insights into career pathways and the nature of the profession.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic.
[bookmark: _Toc225852306]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852307]Content
[bookmark: _Toc225852308]Cybersecurity principles and processes
Students:
describe basic concepts of cybersecurity
describe the interrelationship between confidentiality, integrity and availability (CIA triad) and how it underpins privacy
identify cybersecurity approaches, for example
risk assessment, people, physical access, policies and technology
analyse types of cybersecurity threats and how they are used to attack organisations, individuals, computer systems and networks, for example
phishing, social engineering, malware, ransomware, denial-of-service (DoS) attacks, person in the middle, business email compromise (BEC), password harvesting, software vulnerabilities
explain the motives of different types of hackers, for example
white, grey and black hats, organised cybercriminals, cyber espionage, hacktivists, terrorists and state sponsored actors
distinguish between ethical and unethical behaviour
identify legal and ethical issues related to personal and organisational cybersecurity and evaluate the impact on stakeholders, including consumers, organisations and governments, for example
safety, digital identities, cyber hygiene, embarrassment, personal data, financial loss, reputational damage, misinformation or disinformation campaigns, critical infrastructure
develop and demonstrate an understanding of the importance of secure coding approaches, for example
shift left, baked in security, testing, version control.
[bookmark: _Toc225852309]Skills
Students:
describe their online identity, profile and data, and the need to protect it, for example
personal data and photos, medical data, financial data, employment data, purchasing behaviour
complete a cyber risk assessment of an organisation and at home, for example
gap analysis and report on findings to evaluate the level of cyber hygiene
use security mechanisms and tools to protect systems, for example
end points, antivirus software, backups, firewalls, password safes, multi-factor authentication, patching and applying security updates
implement access controls, for example
privileged accounts, strong passwords and passphrases, auditing and logging, multi-factor authentication
apply encryption to secure data, for example
Transport Layer Security (TLS), Secure Sockets Layer (SSL), secure virtual private network (VPN), secure messaging, hash-based checksums.
[bookmark: _Toc225852310]Technologies
Students:
explain how hardware technologies are targeted and exploited in a cyber attack, for example
servers, laptops, desktop computers, tablets and smart phones, routers, networks, the cloud, Internet of Things (IoT) devices
explain how software applications are targeted and exploited in a cyber attack, for example
websites, email, operating systems, browsers, embedded software
describe how software and hardware communicate across a network, for example
protocols, devices, applications and Open Systems Interconnection (OSI model)
explain how critical infrastructure is targeted and exploited in a cyber attack
identify tools, controls and technologies commonly used to protect people and organisations from a cyber attack, for example
training, cyber incident response plans and practice, firewalls, antivirus software, wireless security, browser security, automatic updates, email security, sandboxing, multi-factor authentication, Essential Eight maturity model
explain the effects of emerging technologies on current and future cybersecurity challenges, and on professional skills and careers in the industry, for example
deep fakes, artificial intelligence-enabled cybercrime.
[bookmark: _Toc225852311]Industry links and pathways
Students:
develop an understanding of the cybersecurity industry
investigate the nature of the work that creates pathways into the cybersecurity profession, for example
security software developer, computer forensics, penetration tester, systems administrator, cyber incident responder, cyber risk management, cyberpsychologist, security and privacy software engineer, cybersecurity awareness trainer, cyber intelligence officer and cyberwar analyst
certificate courses, associate degrees, diplomas, bachelor’s degrees
describe the contributions that cybersecurity professionals make to society
explore industry career development opportunities to gain a deeper knowledge of cybersecurity professions, for example
ambassador programs, mentors, work experience, micro-credentialing courses, excursions, incursion industry groups, site visits, exhibitions, competitions.
[bookmark: _Toc225852312]Problem-solving and design
Students:
complete practical exercises solving cybersecurity problems
work individually and collaboratively to apply an engineering design process to complete real-world problems and challenges to cybersecurity-related scenarios, for example
using either physical or virtual platforms
demonstrate innovation or entrepreneurial activity and communicate solutions to problems involving cybersecurity.


[bookmark: _Toc225852313]Specialised topic – Design for space
Indicative time – 25 hours
Australia’s space industry now plays a vital role across many sectors of the economy, from satellite launches and spacecraft operations to Earth observation, communications, robotics, sensors and automation. According to the Australian Space Agency (n.d.b), space technologies underpin everyday services in Australia – from emergency management and weather forecasting to internet access and GPS.
The industry is growing rapidly, for example, Australia’s civil space sector was valued at around $8 billion per year and is building momentum in areas such as launch capabilities, on-orbit servicing and ground station infrastructure.
There are now expanded opportunities for students to engage in this dynamic field and for Australia to leverage its geography, space-port potential, advanced communications, advanced manufacturing and satellite innovation to connect globally (Australian Trade and Investment Commission n.d.a).
Through explicitly taught and scaffolded inquiry-based and project-based learning activities, students are guided step-by-step to apply core concepts, before independently transferring their understanding to new contexts. They engage in structured design challenges related to space, where each stage of learning is modelled, practised and reinforced. This explicit approach supports students to progressively build knowledge and confidence while connecting with professionals in the space industry to gain real-world insights into how the sector operates.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic.
[bookmark: _Toc225852314]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852315]Content
[bookmark: _Toc225852316]STEM principles and processes
Students:
outline Australian and international historical perspectives in space and their impact on society, for example
the space race, Sputnik, Apollo missions, space shuttle, International Space Station, commercial space flight, microsatellites, Hubble Space Telescope, Global Positioning System (GPS), Mars missions, deep space probes
Australian Space Agency, Australian Bureau of Meteorology Space Weather Services, space tracking and monitoring, telecommunications
describe a range of everyday technologies that have emerged out of space research and their impact on society, for example
artificial limbs, insulin pump, battery-powered tools, laser-assisted in situ keratomileusis (LASIK), solar cells, water filtration, wireless headsets, freeze-dried foods, camera phones, portable computers, environmental monitoring, disaster response, maritime surveillance
discuss the impact of advances in science and technology related to space exploration, for example
innovation, economic, health sciences, weather monitoring and prediction, culture and inspiration
critically evaluate issues related to space exploration, for example
environmental, space mining, space junk, legal and ethical, risk, space tourism, safety and security
explain a range of scientific laws and theories related to space, for example
Lagrange points, orbital mechanics, Kepler’s law of planetary motion, Newton’s law of universal gravitation, Newton’s laws of motion, laws of thermodynamics, centre of gravity and centre of mass.
[bookmark: _Toc225852317]Skills
Students:
apply fundamental mathematical and statistical techniques related to space, for example
weight and mass, velocity, time, acceleration, distance, unit conversion, scale, area, density, volume, arithmetic operations, scientific notation
mean, median, percentages, odds, averaging, proportion, graphical data, frequency, probability, estimates, histogramming, ratio, plotting data, graph analysis
demonstrate practical skills, safely using appropriate tools, equipment and techniques to produce models, prototypes or experiments, for example
marking out, cutting, joining and finishing
hand tools, battery-powered tools, scientific equipment, rapid prototyping equipment
collect, record and analyse accurate, repeated measurements in the process of testing models, prototypes and experiments, for example
data loggers and accelerometers, microprocessors, sensors
program robotics technologies and physical computing platforms to create solutions
create or simulate communication links between devices, for example
remote sensors, wireless
Internet of Things (IoT)
use project management techniques to plan solutions related to space, for example
use a range of communication techniques to show how they have arrived at solutions to space-related problems.
[bookmark: _Toc225852318]Technologies
Students:
outline the types of technologies used to travel beyond Earth’s atmosphere, for example
rockets, space vehicles, satellites, space stations, orbital launch vehicles, in-space propulsion, life support systems, radiation protection
investigate technologies used for space operations, for example
command and control, communications, telemetry, space domain awareness
describe the characteristics and uses for satellite technologies, and investigate the impact of satellite lifespan, for example
low Earth orbit (LEO), geostationary, geosynchronous, microsatellites
space junk, graveyard orbits, orbital slots, de-orbiting
use a range of technologies for the purposes of producing space-related prototypes, models or experiments.
explain the effects of emerging space technologies, for example
reusable space craft, autonomous rovers and other vehicles, artificial intelligence, data science.
[bookmark: _Toc225852319]Industry links and pathways
Students:
investigate the nature of the work undertaken in the space industry, for example
engineering – robotics, propulsion, electrical, electronics and avionics, software
manufacturing – designers, CAD drafters, CNC machinists, fabricators, assembly technicians, mechanical technicians
technology – cybersecurity, data analysis, machine learning, artificial intelligence
science – space, earth observation, data, medicine, food
investigate the pathways into space careers, for example
certificate courses, associate degrees, diplomas, bachelor’s degrees
explore industry career development opportunities to gain a deeper knowledge of the space sector.


[bookmark: _Toc225852320]Specialised topic – Mechatronics and robotics
Indicative time – 25 hours
Mechatronics and robotics integrate electrical, mechanical and computer technologies to create innovative solutions to complex problems. These fields underpin automation and the development of autonomous machines that improve efficiency and safety in sectors such as agriculture, manufacturing, mining, healthcare and space exploration.
Across Australia, demand for professionals with skills in mechatronics and robotics continues to rise as industries adopt advanced manufacturing and digital technologies. According to Jobs and Skills Australia (2023), automation and robotics are among the fastest-growing technical skill areas, with strong links to emerging industries such as space, cybersecurity and artificial intelligence.
Through explicitly taught and scaffolded engineering design challenges, students progressively build their understanding of how systems interact. Each concept is modelled, practised and applied in context, supporting students to transfer their learning to new and increasingly complex scenarios. Students design and construct programmable machines capable of performing automated tasks, applying systems thinking, computational logic and creative problem-solving. This explicit approach enables students to connect theory with practice and gain insight into real-world engineering and technology applications.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic.
[bookmark: _Toc225852321]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852322]Content
[bookmark: _Toc225852323]Mechatronics and robotics principles and processes
Students:
compare mechatronics engineering and robotics
outline the historical perspectives in the development of mechatronics engineering and robotic systems, and how they have impacted society
describe a range of widely known mechatronics and robotics systems, for example
autonomous vehicles, autonomous underwater vehicles, unmanned aerial vehicles
humanoid, entertainment and disaster response
industrial – articulated, cartesian, Selective Compliance Assembly Robot Arm (SCARA), cylindrical, delta, polar
identify major components of mechatronics and robotics systems, for example
controllers, sensors, actuators (hydraulic, pneumatics and electric), electric motors, end effectors, power supplies, electronic components, programming
levers, belts and pulleys, gearboxes, lead screws
describe mechatronics and robotics control systems, for example
open loop
closed loop – bang, error correction, feedback control
navigation
position and orientation
describe engineering concepts, for example
mechanical advantage, velocity ratio (VR), friction, efficiency, power, work, energy, torque.
[bookmark: _Toc225852324]Skills
Students:
construct a mechatronics or robotics system using electrical and mechanical components
use a range of mechanical devices that produce motion, for example
motors, actuators, gearboxes, gears, chains, pulleys, belts
use mechatronics and robotics equipment to carry out experiments, solve problems and construct projects
develop and implement code to control mechatronics and robotics devices to accomplish tasks, for example
robotic navigation, obstacle avoidance and control
detection, movement and manipulation of objects
automate a system
use fundamental techniques in arithmetic, measurement and geometry to complete tasks, for example
Pythagoras’ theorem, perimeters, ratios, measuring angles
design, simulate and refine mechatronics and robotics systems, for example
control a robot in a virtual environment
design and test circuits in a virtual environment.
[bookmark: _Toc225852325]Technologies
Students:
describe the operation of sensors, for example
lights, touch, magnetometers, gyroscopes, accelerometers, cameras, Hall effect, GPS, microphones
describe the operation of output devices, for example
actuators, end effectors, grippers, speakers, displays, lights
outline power sources used in mechatronics and robotics systems, for example
electrical power, batteries, photovoltaic cells, Multi-Mission Radioisotope Thermoelectric Generator (MMRTG)
explore wireless communications technologies to control mechatronics and robotics system, for example
radio, infrared, bluetooth, wi-fi
describe emerging technologies related to mechatronics and robotics engineering, for example
virtual reality, augmented reality, Internet of Things (IoT), smart devices
outline machine learning and artificial intelligence uses in mechatronics and robotics systems.
[bookmark: _Toc225852326]Industry links and pathways
Students:
develop an understanding of the mechatronics and robotics engineering industry
investigate the nature of the work and pathways into industries that support mechatronics, robotics and related careers
explain the effects of mechatronics and robotics innovation on current and future careers
explore industry career development opportunities to gain a deeper knowledge of professions that use mechatronics and robotics.
[bookmark: _Toc225852327]Problem-solving and design
Students:
design and build a mechatronics or robotic system to solve a real-world problem, for example
rovers, robotic arms, electromechanical systems, humanoid robots, autonomous vehicles
work individually and collaboratively to apply an engineering design process to complete real-world problems and challenges
communicate solutions to problems involving mechatronics or robotics.


[bookmark: _Toc225852328]Specialised topic – Medical technology MedTech
Indicative time – 25 hours
Medical Technology (MedTech) refers to products, services and systems that use technology to improve health outcomes by preventing, diagnosing, monitoring and treating disease. Modern MedTech innovations, from wearable sensors and prosthetics to diagnostic imaging and robotic surgery, are transforming the way people manage their health and improving overall quality of life.
MedTech is one of Australia’s fastest-growing advanced technology sectors, employing more than 19,000 people and contributing over $7.5 billion annually to the economy (MTPConnect n.d.). The industry’s growth is closely linked with advances in fields such as robotics, cybersecurity and advanced manufacturing. Smart devices and digital health systems are empowering patients to take an active role in their own care while enabling more connected, responsive healthcare delivery.
Through explicitly taught and scaffolded design challenges and inquiry-based learning tasks, students build the knowledge, skills and understanding needed to develop MedTech innovations. Teachers model key engineering and design processes, guiding students through each stage of ideation, prototyping and evaluation. This explicit approach helps students link theory with practice, explore current issues in the MedTech sector, and apply emerging technologies to design and construct solutions to real-world health challenges.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic.
[bookmark: _Toc225852329]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852330]Content
[bookmark: _Toc225852331]Medical technology (MedTech) principles and processes
Students:
explore traditional medicinal methods used by Aboriginal and Torres Strait Islander peoples and explore how these practices can work alongside western medical frameworks
investigate human physiology and anatomy related to MedTech problem-solving tasks
identify the needs of individuals and societies, and how this drives MedTech innovation
develop appropriate interdisciplinary language, conventions and representations to communicate MedTech solutions, for example
scientific method, mathematical and mechanical concepts, engineering and technological practices
investigate how data is collected and managed by MedTech professionals to solve real-world challenges and improve decision-making, for example
digital medical records, robotic process automation
explore ethical and legal issues that affect MedTech innovations and practices, for example
regulatory requirements for medical devices and medicines from government health authorities
using artificial intelligence systems for medical diagnoses, genetic testing, genetic engineering
secure remote access and control of medical devices
evaluate short-term and long-term consequences of MedTech solutions on individuals and society, for example
quality of life, life expectancy, remote patient care, health budgets.
[bookmark: _Toc225852332]Skills
Students:
employ commonly used tools, equipment and techniques to develop MedTech solutions, models, prototypes or experiments, for example
marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding
advanced manufacturing; laser cutting, CNC milling, rapid prototyping, 3D printing
code computer platforms to develop solutions in MedTech, for example
design software, microcontrollers, robotics, processing medical data
undertake firsthand investigations to collect valid and reliable data
use information computer technologies to assess data collected from firsthand investigations and other sources, for example
databases, spreadsheets
visual representations of data
analyse and make predictions using statistical techniques
demonstrate critical thinking skills to distinguish between facts and fallacy, for example
evaluate the validity of data using trusted primary and secondary sources to develop evidence-based arguments
using randomised clinical trials, peer reviewed research, case studies and real-world evidence
use project management and communication techniques to plan and document solutions.
[bookmark: _Toc225852333]Technologies
Students:
describe technologies related to MedTech innovations
investigate technologies to model or prototype MedTech solutions, for example
microcontrollers, minicomputers, sensors, 3D printers, CNC routers, laser cutters, cameras, robotics
health monitoring, robotic surgery, image recognition, prosthetics
explore technologies used to collect and manage data, for example
artificial intelligence systems, Internet of Things (IoT)
evaluate emerging MedTech innovations, for example
telemedicine, drug and vaccine development, nanomedicine, personalised medicine, robotic surgery, gene therapy and machine learning
biocompatible implants and prosthetics.
[bookmark: _Toc225852334]Industry links and pathways
Students:
develop an understanding of the current and emerging challenges faced by the MedTech industry, for example
aging population, complex health conditions, disinformation, safety and reliability of MedTech devices
investigate the nature of the work and pathways into industries that support MedTech and related careers
explain the effects of innovation on current and future MedTech careers
explore industry career development opportunities to gain a deeper knowledge of professions that use MedTech.
[bookmark: _Toc225852335]Problem-solving and design
Students:
design and build a system to solve a real-world MedTech problem
work individually and collaboratively to apply an engineering design process to complete problems and challenges
communicate solutions to problems involving MedTech.


[bookmark: _Toc225852336]Specialised topic – Surveying and geospatial engineering
Indicative time – 25 hours
Surveyors play a critical role in mapping both natural and built environments and providing expert advice on land use, infrastructure development and environmental protection. They work collaboratively with planners, engineers, architects, developers and local communities to shape the spaces where people live and work.
Surveying and geospatial professionals use advanced technologies such as GPS, satellite imagery, laser scanning, drones and powerful computing tools to collect and analyse precise positional data. This data is used to create detailed geographic information systems (GIS) and 3D visualisations that reveal new insights into our world and how it changes over time.
Through explicitly taught and scaffolded problem-based learning activities, students build the knowledge, skills and understanding used in surveying and geospatial professions. Teachers model and guide key techniques before students apply them independently to solve real-world challenges. Activities may include projects in urban planning, environmental monitoring, land rehabilitation, disaster management or architectural design.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic.
[bookmark: _Toc225852337]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852338]Content
[bookmark: _Toc225852339]Surveying and geospatial principles and processes
Students:
outline historical perspectives in surveying and geospatial engineering that have impacted society
investigate geometrical and trigonometrical techniques used by surveyors and geospatial professionals, for example
plotting coordinates and mapping
explain how surveyors manage the uncertainty in measurements and determine what is acceptable within prescribed tolerances
discuss methodologies surveyors use to provide confidence in their measurements and inform their decisions or professional judgements
develop an understanding for the need to build in redundancies when designing solutions to surveying and geospatial problems
investigate legal, ethical and moral responsibilities of surveyors and geospatial professionals
compare concepts of precision and accuracy in the production of plans and maps
evaluate data used in surveying and geospatial engineering, for example
validity, authenticity, accuracy and timeliness
explore georeferencing techniques in the production of solutions to surveying and geospatial problems.
[bookmark: _Toc225852340]Skills
Students:
apply fundamental mathematical techniques related to the surveying and geospatial professions, for example
trigonometry, coordinate geometry (x, y and z position), scale
use a variety of tools and techniques to record observation and measurements with appropriate accuracy, for example
notes, sketches, photography, tape measures, trundle wheels, measuring and capture technologies
use a variety of technologies to prepare 2D or 3D plans, for example
geographic information systems (GIS), computer-aided design (CAD), mapping, charts
interpret and visualise geospatial data
produce solutions to surveying and geospatial projects or problems
use communication techniques in the development of surveying or geospatial reports and plans.
[bookmark: _Toc225852341]Technologies
Students:
describe measuring and capture technologies used in surveying and geospatial engineering, for example
Global Positioning Systems (GPS), total station (TS), digital and laser scanning, digital levels, light detection and ranging (LiDAR), aerial imaging
investigate analysing and visualisation technologies, for example
geographic information systems (GIS)
Google Earth, ArcGIS, 3D GIS
explore emerging technologies related to surveying and geospatial professionals.
[bookmark: _Toc225852342]Industry links and pathways
Students:
develop an understanding of surveying and the geospatial engineering professions
investigate the nature of the work and pathways into surveying and geospatial engineering professions
outline how surveyors interact with and support allied professionals
describe the contribution that surveying and geospatial professionals make towards the world in which we live
explore industry career development opportunities to gain a deeper knowledge of the surveying and geospatial engineering professions.
[bookmark: _Toc225852343]Problem-solving and design
Students:
design or build a system to solve a real-world surveying and geospatial engineering problem
work individually and collaboratively to apply an engineering design process to complete surveying or geospatial challenges and problems, for example
using either physical or virtual environments
communicate solutions to problems involving surveying and geospatial engineering.


[bookmark: _Toc225852344]Specialised topic – Sustainable transport
Indicative time – 25 hours
Sustainable transport systems are vital for creating connected, liveable and resilient communities. They support productive economies, reduce congestion and emissions, and promote equity, accessibility and wellbeing. Designing transport solutions that are economically viable, environmentally responsible and socially inclusive is a growing priority across Australia.
Australia’s transport sector is a major contributor to greenhouse gas emissions. In 2022, transport generated about 90 million tonnes CO₂-equivalent, which was approximately 21% of the country’s total emissions (Climate Change Authority 2024). With strong government investment in low-emissions technologies (including electric vehicles and charging infrastructure) and a national roadmap for transport decarbonisation, the industry is expanding rapidly (Australian Trade and Investment Commission n.d.b).
Through explicitly taught and scaffolded inquiry and problem-based learning activities, students develop the knowledge, skills and understanding required to design and evaluate sustainable transport systems. Teachers model key concepts such as mobility planning, energy efficiency and environmental impact before students apply these ideas to design challenges. Students explore current issues in the transport sector and investigate how emerging technologies can contribute to a more sustainable future.
Note: prior to undertaking this topic, it is recommended that students complete the STEM fundamentals core topic.
[bookmark: _Toc225852345]Outcomes
A student:
ST5-1 designs and develops creative, innovative and enterprising solutions to a wide range of STEM-based problems
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship, engineering design skills and decision-making techniques in a range of STEM contexts
ST5-3 applies engineering design processes to address real-world STEM-based problems
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-6 selects and safely uses a range of technologies in the development, evaluation and presentation of solutions to STEM-based problems
ST5-7 selects and applies project management strategies when developing and evaluating STEM-based design solutions
ST5-8 uses a range of techniques and technologies to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises and interprets data sets using appropriate mathematical and statistical methods to inform and evaluate design decisions
ST5-10 analyses and evaluates the impact of STEM on society and describes the scope and pathways into employment
[bookmark: _Toc225852346]Content
[bookmark: _Toc225852347]Sustainable transport principles and processes
Students:
investigate changes to energy sources over time in the transport industry
compare waste and emissions for a range of powered vehicles, for example
diesel, electric, hybrid, petrol
explore a range of Australian and international initiatives designed to reduce environmental impact of transport, for example
electric, hydrogen and fuel cell powered vehicles; government policy
define ‘sustainable transport’ and evaluate the impact of sustainable transportation on society and the environment
explain the challenges around the implementation of emerging sustainable transport technologies
explain the sustainability hierarchy associated with regards to transportation and emissions, for example
waste hierarchy – avoid, reduce, reuse
energy hierarchy – energy saving, energy efficiency, renewables, low emission, conventional
sustainable transport hierarchy – walking, riding a bike, public transport, carpooling, private vehicle, flying
investigate the life cycle assessment (LCA) of different sustainable transport modes, for example
conventional versus electric car, personal versus public transport.
[bookmark: _Toc225852348]Skills
Students:
develop practical skills using appropriate tools to produce transport-related solutions, models, prototypes or experiments, for example
marking out, cutting, joining and finishing, circuit construction, soldering, assembling components, breadboarding
collect and manage data from transport-related scenarios
apply fundamental mathematical methods to solve transport-related problems, for example
weight and mass, speed, velocity, acceleration, work, power, energy conversion and efficiency
apply basic principles occurring in the operation of electrical components and circuits, for example
potential difference, alternating current (AC), direct current (DC), simple circuits and components, Ohm’s law, series and parallel circuits, power sources
use technologies to produce sustainable transport models or prototypes, for example
computer-aided design (CAD), computer-aided manufacturing (CAM), 3D printing, laser cutters
investigate the operation and application of electric motors used in sustainable transport systems
use project management and communication techniques to plan and document solutions to sustainable transport projects.
[bookmark: _Toc225852349]Technologies
Students:
explore current energy sources used in sustainable transport systems and determine their relative position on the technology s-curve, for example
electric, fuel cells, hydrogen, solar, electrolysis
investigate and evaluate materials used in batteries for electric vehicles
explain the operation of motor technologies used in sustainable transport vehicles
explore challenges of designing navigation systems in autonomous vehicles
describe innovations used in transport, for example
batteries, fuel cells, hybrids, near field communications, charging stations
driverless transport, cameras, radar, LiDAR, hydrogen powered vehicles.
[bookmark: _Toc225852350]Industry links and pathways
Students:
develop an understanding of the current and emerging challenges faced by the sustainable transport industry
investigate the nature of the work and pathways into industries that support sustainability and transport-related careers
explain the effects of emerging sustainable transport technologies on current and future careers, for example
electric and hydrogen powered vehicles, self-driving cars, motorsports
explore industry career development opportunities to gain a deeper knowledge of sustainability and transport-related professions.
[bookmark: _Toc225852351]Problem-solving and design
Students:
design and build a system to solve a sustainable transport problem
work individually and collaboratively to apply an engineering design process to complete problems and challenges to sustainable transport scenarios
demonstrate innovation or entrepreneurial activity and communicate solutions.


[bookmark: _Toc118968043][bookmark: _Toc225852352]Additional information
Curriculum design and implementation is a dynamic and contextually specific process. The department is committed to supporting teachers to meet the needs of all students.
The advice below may be useful when considering the material presented in this resource.
Explicit teaching
Evidence continues to support explicit teaching as a powerful evidence-based practice. It works for students of all ages and all backgrounds. It aligns with how students process, store and retrieve information.
Further advice to support explicit teaching is available on the Explicit teaching webpage. This includes the CESE Explicit teaching webpage. Explicit teaching has been identified since 2014 in the Centre for Education Statistics and Evaluation (CESE) publication What Works Best 2025. 
[bookmark: _Toc118968044][bookmark: _Toc119354629]Assessment
For assessment to effectively measure or provide insight into students’ understanding, tasks or activities should be easily understood, measure what they intend to, and allow all students to demonstrate what they know, understand and can do.
Further advice to support effective assessment can be found on the Elements of effective assessment webpage.
The primary role of assessment is to establish where individuals are in their learning so that teaching can be differentiated and further learning progress can be monitored over time.
Feedback that focuses on improving tasks, processes and student self-regulation is the most effective. Students engaging with feedback can take many forms including formal, informal, formative, summative, interactive, demonstrable, visual, written, verbal and non-verbal.
What Works Best 2025 – Evidence guide for excellent schools (CESE 2025a)
[bookmark: _Toc118968045][bookmark: _Toc225852353]Differentiation
Differentiated learning can be enabled by differentiating the teaching approach to content, process, product and the learning environment. For more information on differentiation, refer to Differentiating learning.
When using these resources in the classroom, it is important for teachers to consider the needs of all students in their class, including:
Aboriginal and Torres Strait Islander students. Targeted strategies can be used to achieve outcomes for Aboriginal students in K–12 and increase knowledge and understanding of Aboriginal histories and Cultures. Teachers should use students’ Personalised Learning Pathways to support individual student needs and goals.
Students learning English as an additional language or dialect (EAL/D). EAL/D learners will require explicit English language support and scaffolding, informed by the EAL/D enhanced teaching and learning cycle and the student’s phase on the EAL/D Learning Progressions. In addition, teachers can access information about supporting EAL/D learners including literacy and numeracy support.
Students with additional learning needs. Learning adjustments enable students with disability and additional learning and support needs to access syllabus outcomes and content on the same basis as their peers. Teachers can use a range of adjustments to ensure a personalised approach to student learning. Subject-specific curriculum considerations can be found on the Universal Resources Hub.
High potential and gifted learners. Assessing and identifying high potential and gifted learners will help teachers decide which students may benefit from extension and additional challenge. Effective strategies and contributors to achievement for high potential and gifted learners help teachers to identify and target areas for growth and improvement. In addition, the Differentiation Adjustment Tool can be used to support the specific learning needs of high potential and gifted students. The High Potential and Gifted Education (HPGE) Professional Learning and Resource Hub supports school leaders and teachers to effectively implement the High potential and gifted education policy in their unique contexts.
[bookmark: _Toc119354631]A culture of high expectations is built through supportive, culturally inclusive learning environments with effective learning time and positive teacher-student relationships, in which all students are supported to achieve ambitious learning goals. (CESE 2025a:11).

[bookmark: _Toc225852354]Support and Alignment
All curriculum resources are prepared through a rigorous process. Resources are periodically reviewed as part of our ongoing evaluation plan to ensure currency, relevance and effectiveness. For additional support or advice contact the Teaching and Learning Curriculum team by emailing secondaryteachingandlearning@det.nsw.edu.au.
Alignment to system priorities and/or needs
This resource aligns to the School Excellence Framework elements of curriculum (curriculum provision) and effective classroom practice (lesson planning, explicit teaching).
This resource supports teachers to address Australian Professional Standards for Teachers 2.1.2, 2.3.2, 3.2.2, 7.2.2.
This resource has been designed to support schools with successful implementation of new curriculum, specifically the NSW Department of Education approved elective course, iSTEM course document © State of New South Wales (Department of Education), 2021.
The resource is produced to assist schools with promoting and implementing the course for the first time. As the course may be taught by teachers from a range of key learning areas (KLA), the resource is designed to support teachers from a variety of KLA expertise.
Department approved elective course: iSTEM
Course outcomes: ST5-1, ST5-2, ST5-3, ST5-4, ST5-5, ST5-6, ST5-7, ST5-8, ST5-9, ST5-10
Author: Secondary Curriculum team
Publisher: State of NSW, Department of Education
Resource: course document
Related resources: further resources to support iSTEM can be found on the iSTEM webpage, including this course document, sample scope and sequences, assessment materials and other learning sequences.
Professional learning: join the Teaching and Learning 7–12 Statewide Staffroom for information regarding professional learning opportunities.
Consulted with: Aboriginal Outcomes and Partnerships, Inclusion and Wellbeing, EAL/D and industry representatives
Reviewed by: this resource was reviewed by Secondary Curriculum and by subject matter experts in schools to ensure accuracy of content.
Review date: February 2026.
Rights: © State of New South Wales (Department of Education)
Evidence base
‘The long-term vision is for a curriculum that supports teachers to nurture wonder, ignite passion and provide every young person with knowledge, skills and attributes that will help prepare them for a lifetime of learning, meaningful adult employment and effective future citizenship’ (NESA 2020:xi).
The development of the course and the course document as part of department approved electives aims to respond to the goals articulated in NESA’s curriculum review. Consistent messages from the review include:
‘flexibility’ was the word most used by teachers to describe the systemic change they want
teachers need more time to teach important knowledge and skills
students want authentic learning with real-world application.
This course and the Department approved electives provide teachers with flexibility in the curriculum and authentic learning experiences. They allow for ‘increased local decision making in relation to the curriculum’ as this ‘is associated with higher levels of student performance’ (NESA 2020:52).
This resource has been developed so that teachers are able to use the principles of what works best. Explicit teaching using ‘the language of the syllabus to increase students’ familiarity with the vocabulary so students can unpack assessment questions and understand exactly what they are being asked to do’ (CESE 2020b:11).
Essential elements to be included in a school’s documented curriculum:
syllabus outcomes and scope of learning for each KLA for each year
a scope and sequence and associated learning programs for each course, including teaching activities mapped against NESA syllabus outcomes and content, and including registration and evaluation (DoE 2025:7).
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