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Description: this sample program of learning is developed from the Design Innovation Technology 7–10 Syllabus (2025) and draws on content from the Design and innovation, Applying design processes and Applications of technology focus areas.
Through an integrated sequence of theoretical and practical learning experiences, students develop knowledge and skills in lighting design, with a focus on identifying design assumptions, analysing failures and responding through disruptive innovation. Students investigate how lighting impacts users, environments and behaviour, and explore emerging technologies such as smart sensors, adaptive lighting and Internet of Things (IoT) systems.
Students apply design thinking through research, user investigation and experimentation, including testing light diffusion, direction and glare. They synthesise findings to identify a design opportunity and develop an innovative lighting solution. Using computer aided design (CAD) and computer aided manufacturing (CAM) technologies, students iteratively design, prototype and refine a conceptual lighting product that responds to user needs and sustainability considerations.
The unit is structured to build understanding of user-centred design, designer responsibility and the influence of emerging technologies within real-world contexts. This enables students to respond to authentic design challenges through innovative and practical solutions.
Explicit teaching: suggested learning intentions and success criteria are provided throughout the program and can be found in the associated PowerPoint (PPT) for ease of display during lessons. Learning intentions and success criteria are most effective when they are contextualised to meet the needs of students. The examples provided in this document are generalised to demonstrate how learning intentions and success criteria could be created.
Explicit teaching is embedded throughout the unit beyond the inclusion of suggested learning intentions and success criteria. Content is sequenced logically, moving from teacher modelling and guided practice to independent application. To build comprehension, subject-specific terminology should be taught explicitly using a structured approach. The Three Tier framework (Beck et al. 2013) can be used to identify and prioritise vocabulary, while the SEEC process (Quigley 2018) provides a model for planning and delivering explicit vocabulary instruction.
Subject-specific vocabulary (for example, ‘diffusion’, ‘glare’, ‘iteration’, ‘emerging technology’ and ‘usability’) is taught and reinforced across lessons. Key concepts, such as analysing design assumptions, identifying user needs, conducting design experiments and developing design opportunity statements, are explicitly taught using worked examples and think-aloud strategies.
Scaffolded templates, structured questioning and frequent checks for understanding support students to make their thinking visible. Practical activities follow a gradual release model (I do, We do, You do), particularly when introducing experimentation, ideation strategies and CAD or CAM processes.
When and how to use: this resource can be adapted and delivered to suit individual school contexts, timetables and resources. Lessons are designed for flexible delivery across both theory and practical settings, with opportunities to integrate local examples and school-based enterprise data. Practical components can be modified using images, video demonstrations or case studies.
Suggested timeframe: this sample program of learning is designed to be completed over a period of approximately 10 weeks in 60-minute lesson sequences (5 × 1-hour lessons per fortnight); approximately 25 hours in total. This duration can be adapted to suit the school context.
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A student:
applies risk management and safe work practices through design and production DIT5-SAF-01
communicates ideas, concepts, processes and solutions for design and production DIT5-COM-01
applies technical and practical skills for design and production DIT5-DEP-01
selects and justifies the use of materials based on their properties and suitability for purpose DIT5-MAT-01
selects and justifies the use of materials, tools, equipment and processes to make products DIT5-USE-01
evaluates the responsibilities of designers and factors affecting their work DIT5-WOR-01
assesses the needs of end users to support innovative design solutions DIT5-USR-01
develops and evaluates innovative design solutions using quality principles and design processes DIT5-EVL-01
explains the influence of current and emerging technologies on the practice of designers DIT5-IVT-01
Related Life Skills outcomes
A student:
recognises designed products used in everyday life DITLS-IVT-01
identifies ways that designers work DITLS-WOR-01
identifies the needs of end users when designing or producing DITLS-USR-01
identifies the use of technology in design practice DITLS-IVT-02
participates in developing design ideas DITLS-DES-01
recognises the properties of a range of materials DITLS-MAT-01
uses materials, tools or equipment for design or production DITLS-USE-01
uses strategies to test design solutions DITLS-EVL-01
demonstrates safe work practices in design and production contexts DITLS-SAF-01
communicates ideas and information in design and production contexts DITLS-COM-01
Design Innovation Technology 7–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2025.


Prior to planning for teaching and learning, please consider the following:
Engagement
· How will I provide authentic, relevant learning opportunities for students to personally connect with lesson content?
· How will I support every student to grow in independence, confidence and self-regulation?
· How will I facilitate every student to have high expectations for themselves?
· How will I identify and provide the support each student needs to sustain their learning efforts?
Representation
· What are some different ways I can present content to enable every student to access and understand it?
· How will I identify and address language and/or cultural considerations that may limit access to content for students?
· How will I make lesson content and learning materials more accessible?
· How will I identify the literacy demands of the course/content and cater for the diverse needs of my students?
Expression
· What tools and resources can students use to demonstrate their understanding?
· How will I know every student has understood the concepts and language presented in each lesson?
· How will I monitor if every student has achieved the learning outcomes and learning growth?
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Note: bolded text in a blue feature box indicates the heading for the related content in the teacher resource or student booklet.
Table 1 – Weeks 1–2 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcomes
DIT5-IVT-01, DIT5-WOR-01, DIT5-COM-01
Content
Students:
Describe the purposes of design
Discuss the concept of innovation and explain its importance in the fields of design and technology
Describe and compare types of innovation in real-world contexts, including incremental, disruptive and radical innovation
Analyse the impact of innovation, enterprise and emerging technologies on design solutions for global preferred futures
	Learning intentions
We are learning about:
the purpose of lighting design
the existing assumptions of lighting design
how disruptive innovation challenges existing assumptions.
Success criteria
We can:
identify the purpose of lighting design
explain disruptive innovation
identify examples of disruptive lighting solutions
select a disruption lens for further investigation.
Teaching and learning activity
Lesson 1 – Introduction to disruptive lighting
Types of lighting designers use
Introduce the unit of work and connect students’ learning by explaining the different types of lighting: ambient, task, accent and decorative.
Activity 1.1 
Students use the template to write down all the places where they notice lighting in their daily life. They should highlight 3 places where lighting affects behaviour.
Then, students Think-Pair-Share.
Purposes of lighting design
Use the PowerPoint and examples of images to explain how lighting serves to:
illuminate: to provide enough light for people to see clearly and complete tasks safely and comfortably.
support safety: to improve visibility and reduce hazards so people can move safely through spaces.
influence behaviour: to affect how people feel, act or respond within a space.
create atmosphere: to shape the mood, feeling or experience of an environment.
support wellbeing: to improve comfort, health and emotional wellbeing through appropriate lighting design.
Examples of images shown to help students discuss their thoughts could include hospital lighting, street lighting or smart circadian lighting.
Existing assumptions of lighting
Show the PowerPoint and discuss the existing assumptions of lighting. Further notes in the teacher resource.
PowerPoint – Check for understanding (CFU) 1.1
Display the multiple-choice question from the PowerPoint. Students hold up their responses on mini whiteboards or sticky notes to show understanding of purposes of lighting designs.
What is innovation?
Explain ‘innovation’ is a new idea or invention that is turned into a useful product or service that solves a problem or meets a customer’s needs. Further information is provided in the teacher resource and PowerPoint.
Types of innovation
Explain the types of innovation in lighting:
incremental: small improvements
disruptive: new technology or approach that changes a whole industry
radical: completely new, transformative inventions.
Examples include: LED bulbs replacing incandescent (incremental), smart lighting systems (disruptive) or bioluminescent lighting (radical).
PowerPoint – CFU 1.2, 1.3, 1.4
Display the questioning ladder on PowerPoint with low-, mid- and high-order multiple-choice questions over 3 slides. Students hold up their responses on mini whiteboards or sticky notes. Correct their misconceptions.
Disruption lenses
Introduce ‘disruption lenses’ as different ways of examining existing products, systems or experiences to identify assumptions, limitations, exclusions or opportunities for improvement. They help designers look critically at current designs from a particular perspective, such as sustainability, accessibility, emerging technologies, ethics, user needs or social change. Using this form of analysis, a disruptive innovation can be developed.
Key terms
Diverse users: users whose needs are not considered in the design.
Diverse contexts: lighting designed for one situation but used in another where it doesn’t work well.
Behaviour-changing light: lighting that intentionally influences how people act.
Low-impact systems: lighting designed to reduce environmental impact.
Activity 1.2 
Model the 5W and 1H task by providing a worked example of one column that reflects on an existing product of lighting. Students explore disruption lenses through Socratic questioning using the 5Ws 1H scaffold.
Final thought 
Students choose one disruption lens and identify a problem with lighting within it.
Differentiation
Provide an innovation examples list and sentence starters.
Extension/HPGE 
Students identify emerging lighting technologies (for example, organic light-emitting diode (OLED) panels or adaptive LEDs).
Evidence of learning
Student disruption lens justification, their participation in questioning and the final thought.
	

	Outcomes
DIT5-COM-01, DIT5-USR-01
Content
Students:
Evaluate existing design solutions to inspire and inform idea generation
Analyse factors affecting design and consider their impact on design solutions including function, aesthetics, cultural considerations, accessibility, durability, safety, ergonomics, quality, cost, location and trends
	Learning intentions
We are learning:
how to analyse existing lighting products
how to identify design assumptions.
Success criteria
We can:
analyse a lighting product
identify assumptions about users and contexts
explain who may be excluded.
Teaching and learning activity
Lesson 2 – Lighting assumption audit
Connecting learning 
Show 3 lighting products (physical lights or images).
Students answer the following questions through targeted response: Who do you think this lighting product is designed for? Who might struggle to use it? Why?
Assessment task launch
Issue the assessment task and introduce the task using the PowerPoint.
Answer any clarifying questions from students and check for understanding of the assessment task.
Activity 2.1 
When designers analyse a lighting solution, they break the product down into smaller parts to understand how it works, who it is designed for and whether it effectively meets user needs. Model product analysis of a current lighting solution using a think-aloud.
Analysing the following features helps identify strengths, weaknesses and opportunities for improvement or innovation:
Functional features: What is this lighting designed to do? How well does it do it?
User: Who will use the lighting? Does it help these users see clearly? How do users experience the lighting? Are any users excluded or disadvantaged?
Context: Where and when is the lighting used? Does it improve safety, behaviour, atmosphere or wellbeing?
Materials: What is the lighting product made from? Are there environmental impacts such as material, manufacturing or disposal waste? Can the lighting components be recycled?
Energy use: How much energy the does the lighting use and how efficiently is the energy used?
Through this process, designers can evaluate how successful the lighting solution is and identify areas where innovation or redesign may be needed.
Students choose an image of an existing lighting solution and conduct an analysis using the features listed above.
Assumption
Explicit vocabulary instruction is given for the key term ‘assumption’. An ‘assumption’ is an idea designers believe to be true about users, environments or needs, which must be tested or researched.
The definition of this word and examples of assumptions are given for a lighting context (for example, the designer has assumed that all users can reach the switch). 
Students complete a Frayer model by contributing to the class discussion.
PowerPoint – CFU 2.1
Display the multiple-choice question from the PowerPoint. Students hold up their responses on mini whiteboards or sticky notes.
Conduct a class discussion about why this matters. Ask: ‘How might the assumptions a designer makes about users impact their design?’
User assumptions
Explain the different types of user assumptions made by designers. These may be things designers assume about people using lighting, including the following:
Users can reach switches.
Users have good vision.
Users know how to operate the system.
Context assumptions
Explain the different types of context assumptions made by designers. These may be things designers assume about where the lighting is used, including the following:
The furniture layout stays the same.
Lighting is used indoors only.
Lighting is used for one purpose.
PowerPoint – CFU 2.2
Display the multiple-choice question from the PowerPoint. Students hold up their responses on mini whiteboards or sticky notes.
Assumption detective – why lighting fails
Introduce the task to students: identify hidden assumptions designers make about users and contexts.
Display the 3 common lighting products from the PowerPoint:
ceiling light with wall switch
motion sensor light
desk lamp.
Ask students: ‘Who might this design not work well for?’ Model how to complete the assumption detective table with one example. Encourage students to think about age, ability, environment, behaviour and energy use.
Activity 2.2 
Students work in pairs or groups of 3. Give each group one lighting product to analyse. Students complete the table collaboratively in their small group.
Share discoveries – ask a few groups to share and record examples on the board under 2 headings: ‘User assumptions’ and ‘Context assumptions’.
Wrap-up
Summarise the following learning points:
Designers often create products based on assumptions.
When those assumptions are wrong, the design fails for some people or situations.
Identifying these failures helps designers discover new opportunities for innovation.
Link to the assessment task: in this unit, students will investigate these failures in lighting to identify a design opportunity for a disruptive lighting solution.
Quick reflection 
Students complete the following sentence: One assumption about lighting design I had before today was … but now I think …
Differentiation
The assumption detective table can be modified by deleting the ‘Impact’ and ‘Possible disruption’ columns.
Extension/HPGE
Have students consider sustainability or energy assumptions.
Evidence of learning
Check for understanding points and the completed assumption detective table.
	

	Outcomes
DIT5-WOR-01, DIT5-USR-01, DIT5-COM-01
Content
Students:
Analyse factors affecting design and consider their impact on design solutions including function, aesthetics, cultural considerations, accessibility, durability, safety, ergonomics, quality, cost, location and trends
Analyse cultural, environmental, social, economic and security responsibilities of a designer to inform their own designs and development of solutions
	Learning intention
We are learning about:
why some lighting solutions fail users or environments.
Success criteria
We can:
explain why lighting designs fail
link design decisions to impacts.
Teaching and learning activity
Lesson 3 – Lighting failures
Do now question
Present the question from the PowerPoint: ‘When has lighting annoyed you?’ Students list examples.
Explain that lighting is not always designed well. Poor lighting can affect health, safety, behaviour and productivity. Designers need to understand these failures so they can improve lighting systems.
Design failure framework
Introduce design failure framework (use both the teacher resource and the PowerPoint).
Discuss that design fails when it ignores:
users
context
function
environment
behaviour.
Example: streetlights causing light pollution.
Ask: Who is affected by light pollution? How does this impact ecosystems?
Activity 3.1 
Students work in pairs or small groups. Each group receives one lighting failure case study to analyse. Examples include blue light sleep disruption, glare in classrooms or poorly lit walkways.
Students analyse the example and record their thoughts in the lighting failure analysis table from the teacher resource.
Activity 3.2
Ask the following questions and have students respond verbally:
What assumptions did the designer make?
Who was overlooked in the design?
How could this lighting system be improved?
Wrap-up
Explain the connection to the assessment task: designers often discover innovation by studying design failures. In the investigation task, students will analyse existing lighting systems to identify assumptions, failures and opportunities for improvement.
Quick reflection
Students complete the following sentence: ‘One way lighting design could improve people's lives is …’
Differentiation
Provide partially completed examples in the table, visual prompts or images, or sentence starters, or have students discuss ideas verbally with a partner before recording written responses.
Extension/HPGE
Students identify additional real-world lighting failures (for example, hospital, stadium or office) and propose disruptive design ideas that solve identified issues. Students consider emerging technologies that could improve lighting.
Evidence of learning
Lighting failure analysis table complete, participation in class discussion and the quick reflection response.
	

	Outcomes
DIT5-USR-01, DIT5-COM-01
Content
Students:
Identify and evaluate needs and opportunities for design solutions and innovation
Conduct research and use findings to inform design decisions
	Learning intentions
We are learning how:
designers investigate user needs and experiences
to identify opportunities for improved lighting design.
Success criteria
We can:
identify the needs, behaviours and frustrations of users
use user research tools to better understand design problems
explain how user needs can inform a design opportunity.
Teaching and learning activity
Lesson 4 – Understanding users in lighting design
Connecting learning
Students respond verbally to the question: Who might struggle with typical lighting?
Examples include older people, shift workers or neurodivergent users.
Start a discussion with the prompt: Think of a time when lighting did not work well for you.
Examples may include:
lights that were too bright or too dim
light switches that were hard to reach
lighting that made it hard to focus or sleep.
Research tools to understand users
Explain that designers need to understand the people using their products, not just the technology. Good design begins with understanding the user’s experience, needs and challenges.
Introduce 3 common research tools designers use to understand users:
Persona user profile: a fictional profile that represents a typical user. It describes who they are and their needs, behaviours and frustrations.
Empathy map: a tool that explores what a user thinks, feels, says and does in a particular situation.
Scenario sketch: a short, illustrated story showing how a user interacts with a product or an environment.
Show examples from the PowerPoint and discuss the features. Explain that students will produce a persona user profile today, and then some students will go on to construct an empathy map or scenario sketch as well.
Persona user profile
Model how to create a persona user profile, for example:
Name: Sam
Age: 15
Situation: student studying at night in a shared bedroom
Needs
adjustable lighting for studying
lighting that does not disturb siblings.
Frustrations
ceiling light is too bright
desk lamp creates glare on laptop.
Goals
focus on homework
maintain comfortable lighting.
Explain how persona user profiles help designers identify user problems and design opportunities.
Students respond verbally or in quick notes to the following questions:
What does this user need from lighting?
What frustrates them about their current lighting?
What design problems can you identify?
Activity 4.1 
Students select a user related to their chosen disruption lens (an older person, a shift worker, a student studying late, a person with low vision or a user with a shared bedroom). Students then complete a fictional persona user profile.
Activity 4.2 (optional) 
All students complete a persona user profile. Then, when complete, they can choose to go on to produce an empathy map or a scenario sketch.
Students identify how current lighting fails the user identified in their persona profile and what problems this creates.
Circulate the room, prompting students with questions, such as:
When does the user interact with lighting?
What tasks are they trying to complete?
What problems do they experience?
Share insights – select students to share their persona user profile or empathy map.
Highlight common themes, such as:
difficulty controlling brightness
lighting affecting sleep or focus
accessibility issues
energy or environmental impacts.
Reinforce that understanding users helps designers define the right design problem to solve.
Wrap-up
Link the activity to the assessment task. Students will use their user investigation to identify an unmet need that informs their design opportunity statement.
Final thought
Students verbally answer the following question from random selection: ‘My user struggles with lighting because …’
Differentiation
Allow students to draw or verbally describe their persona user profile rather than write extensively. Focus on 2 key needs and frustrations only. Provide a persona user profile template with prompts. Offer example users students can choose from. Support students writing by using word banks and sentence stems. Chunk to focus on one need at a time. Provide sentence starters, such as: ‘My user needs lighting that …’ and ‘The current lighting fails because …’
Extension/HPGE
Students develop a more detailed persona user profile, including behaviour patterns and environment. Students create a scenario sketch showing how their user interacts with lighting across a day. Students identify 2 possible disruptive lighting ideas that could solve the user problem.
Evidence of learning
Completed persona user profile or empathy map identifying user needs and frustrations, participation in class discussion demonstrating understanding of user-centred design, and the verbal response to the final thought explaining how lighting fails a specific user.
	

	Outcome
DIT5-WOR-01
Content
Students:
Apply ethical perspectives when designing and producing including sustainability, safety, accessibility, inclusivity, cultural sensitivity, intellectual property (IP) and Indigenous Cultural and Intellectual Property (ICIP)
Analyse cultural, environmental, social, economic and security responsibilities of a designer to inform their own designs and development of solutions
	Learning intention
We are learning:
how designers must consider ethical, social and environmental responsibilities when creating lighting systems.
Success criteria
We can:
explain the responsibilities designers have when designing lighting
identify ethical, social and environmental impacts of lighting systems
explain how design decisions affect people and the environment.
Teaching and learning activity
Lesson 5 – Designer responsibility in lighting design
Do now
Prompt students to think about streetlights, phone screens or classroom lighting.
Ask students: 
Can lighting affect people’s health or wellbeing? 
Can lighting affect the environment or wildlife? 
Can lighting make spaces more or less safe?
Considering the impact of design
Explain the following: designers do not only think about how products work. They must also consider how their design impacts people, society and the environment.
Use information from the teacher resource to support class discussion.
Designer responsibilities
Introduce 3 key designer responsibility areas using the PowerPoint slides labelled ‘Designer responsibilities (1–4)’.
Social responsibility: how a design affects people and communities.
Examples: lighting improving safety in public spaces, lighting supporting accessibility for older users or lighting supporting students' concentration in classrooms.
Ethical responsibility: designing in a way that is fair, safe and responsible.
Examples: avoiding lighting that harms health (for example, excessive blue light exposure), designing inclusive lighting systems for diverse users or ensuring products are safe and reliable.
Environmental responsibility: considering the environmental impact of lighting systems.
Examples: reducing energy consumption with LEDs, minimising light pollution affecting wildlife or designing lighting with recyclable materials.
Other visual examples may be shown, such as:
bright stadium lighting affecting nearby homes. Residents living near sports stadiums, such as Sydney Cricket Ground, or local suburban sporting fields have raised concerns about powerful night lighting causing light spill into bedrooms, therefore disrupting sleep and reducing comfort for nearby communities.
sea turtle hatchlings affected by beachfront lighting. Along parts of the Queensland Coast, artificial beachfront lighting from hotels, roads and homes can confuse sea turtle hatchlings. Instead of moving towards moonlight reflected on the ocean, hatchlings may crawl inland towards artificial lights, increasing the risk of dehydration, predators or death.
energy waste from inefficient lighting systems. Older fluorescent streetlights and public lighting systems in some Australian councils use large amounts of electricity and require frequent maintenance. Many councils, such as those in Sydney and Melbourne, have transitioned to LED street lighting to reduce energy consumption, maintenance costs and greenhouse gas emissions.
PowerPoint – CFU 5.1, 5.2, 5.3
Show 2 questions from CFU 5.1 and 5.2 in the PowerPoint and have students respond verbally or with quick notes.
Additional stretch question on CFU 5.3 may be discussed.
Lighting responsibility analysis table
Model the use of the lighting responsibility analysis table using the completed sample in the teacher resource and PowerPoint. This completed example looks at streetlights in residential areas and their impacts. Further examples in the teacher resource and PowerPoint.
Discussion questions
Guide questioning for a discussion about the impact or effect of streetlights in residential areas on behaviour. Questions could include (further questions in the teacher resource):
How might bright streetlights make different people feel when walking at night?
Why might some residents feel frustrated or uncomfortable with lighting near their homes?
What behaviours might increase when people feel safe in well-lit public spaces?
How could poor lighting affect the way people use a public space?
Activity 5.1 
Students receive a blank analysis table and work in pairs or small groups. Students analyse a lighting example and identify its impacts.
Students annotate how lighting decisions create both benefits and problems.
Share insights
Randomly select students to share their analysis and potential impacts on user behaviours.
Highlight that good design balances multiple responsibilities.
Wrap-up
Link the lesson to the assessment task: when investigating lighting systems, designers must consider how their decisions affect users, society and the environment. In their investigation portfolio, students will need to explain the ethical, social and environmental responsibilities related to their lighting context.
Exit ticket
Students complete the sentence: ‘One responsibility lighting designers must consider is … because …’
Differentiation
Provide examples of lighting impacts for students to choose from. Use visual images of lighting situations. Provide sentence starters, such as: ‘Lighting affects people by …’ or ‘A responsibility designers have is …’ Students complete one row of the table only. Allow students to discuss ideas verbally before writing.
Extension/HPGE
Students investigate a real-world lighting controversy, such as: LED streetlight brightness complaints, light pollution affecting wildlife or stadium lighting affecting neighbourhoods.
Students propose a responsible design solution balancing user needs and environmental impact. Students connect the example to sustainability principles or emerging lighting technologies.
Evidence of learning
Completed lighting responsibility analysis table. Student responses demonstrating understanding of social, ethical and environmental impacts. Exit ticket explaining a designer responsibility.
	

	
	Adjustments (use this space to add specific adjustments)
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Table 2 – Weeks 3–4 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcome
DIT5-IVT-01
Content
Students:
Investigate historic, contemporary and emerging technologies in design and production to evaluate their impact on industry, society and the environment
Evaluate the impact of technologies that promote sustainability for preferred futures
	Learning intention
We are learning:
how current and emerging technologies influence lighting design and create new design possibilities.
Success criteria
We can:
identify examples of emerging lighting technologies
explain how technology changes what lighting systems can do
describe how technology may help solve lighting design problems.
Teaching and learning activity
Lesson 6 – Emerging technologies in lighting design
Connecting learning
Prompt students to consider: How has lighting changed over time?
Students brainstorm examples, such as candles, incandescent bulbs, fluorescent lights or LED lighting.
Explain that technology constantly changes what designers can create. New technologies allow lighting systems to become smarter, more efficient and more responsive to users.
What are emerging technologies?
Define ‘emerging technologies’ and introduce examples of current and emerging technologies used in lighting design. Use the teacher resource and PowerPoint to support the discussion.
Smart sensors: lights that automatically adjust based on movement, daylight or presence. Example: motion sensor hallway lighting.
IoT (Internet of Things) lighting: lighting systems connected to digital networks that can be controlled remotely. Example: smart home lighting controlled by a phone.
Adaptive lighting: lighting that changes brightness or colour temperature based on user needs. Example: lighting that becomes warmer in the evening to support sleep.
Energy-efficient LEDs: lighting that uses significantly less energy than traditional bulbs. Example: LED streetlights or household lighting.
PowerPoint slide ‘Technology can influence’ 
Highlight that technology can influence:
what lighting can do
how users interact with lighting
the environmental impact of lighting systems.
PowerPoint – CFU 6.1, 6.2, 6.3
Display the 3 CFU questions from the PowerPoint. Students respond verbally or with mini whiteboards or sticky notes.
Activity 6.1 Jigsaw activity 
Students work in 6 different groups to complete a Jigsaw activity. Each group investigates one emerging lighting technology. Students complete the scaffold and report back to the class on their emerging technology. Model the Jigsaw activity through the PowerPoint and teacher resource with completed and faded examples of the investigation table.
Activity 6.2 
Students research the different types of lighting available within the emerging technology.
Students identify how the technology could support their chosen disruption lens.
Share insights by asking groups to share responses to the following questions:
What does the technology allow designers to do differently?
Which users or environments could benefit from this technology?
Record ideas on the board.
Wrap-up
Link learning to the assessment task: designers often use emerging technologies to solve problems identified through research.
In the design investigation portfolio, students will explain how a current or emerging technology could influence lighting design in their context.
Exit ticket
Students write about their understanding of emerging technology in lighting with the following sentence starters: ‘One emerging technology that could improve lighting is … because …’
Differentiation
Provide pre-written technology examples students can choose from. Use images or short videos showing the technologies in action.
Provide sentence starters, such as: ‘This technology works by …’ or ‘It could help solve the problem of …’
Allow verbal explanation rather than written response.
Extension/HPGE
Students investigate advanced or experimental lighting technologies, such as circadian rhythm lighting systems, smart materials that emit light, AI-controlled lighting environments or bioluminescent lighting concepts.
Students propose a future lighting concept that combines technology with their disruption lens. Students sketch and annotate a technology-enabled lighting idea.
Evidence of learning
Completed emerging technology in lighting solutions table. Student participation in discussion explaining technology impacts. Exit ticket demonstrating understanding of technology influence on design.
	

	Outcomes
DIT5-COM-01, DIT5-USR-01
Content
Students:
Investigate and apply design processes used by designers
Conduct research and use findings to inform design decisions
	Learning intentions
We are learning:
how designers test lighting ideas through experimentation
to gather evidence that informs design decisions.
Success criteria
We can:
plan a simple lighting experiment
record observations and results clearly
explain what the experiment suggests for future design ideas.
Teaching and learning activity
Lesson 7 – Planning and conducting lighting experiments
Connecting learning
Ask: Why do designers test ideas before building a final product?
Students share ideas, such as to see what works, to test materials or to identify problems early.
Explain that designers experiment to answer questions about their ideas. A prototype or experiment is not meant to look perfect; it is meant to test a design idea.
Lighting experimentation
Explain the purpose of experimentation and how designers might test lighting to understand how light behaves with different materials, directions and environments. These investigations will help students gather evidence to support their design opportunity statement.
Examples of simple lighting investigations include the:
Diffusion test: how materials spread or soften light
Experiment idea: shine an LED torch through different materials (such as tracing paper, tissue paper and clear plastic) to compare how each material spreads, softens or blocks the light.
Directional lighting test: how light can be focused or redirected
Experiment idea: use different attachments (such as cardboard tubes, paper cones or foil reflectors) on an LED torch to investigate how they focus, narrow or redirect the beam of light.
Light level: how bright or dark the space is.
Experiment idea: test different brightness levels to see which levels help users read, focus or feel comfortable.
Light distribution: how evenly the light spreads around the space.
Experiment idea: compare a room with even lighting to one with bright and dark patches.
Shadows: the direction, size and sharpness of shadows created by the light.
Experiment idea: move a light source to observe how shadows change and affect visibility.
Reflections: how light bounces off shiny or smooth surfaces.
Experiment idea: test different materials (such as metal, glass or plastic) to see how reflections affect comfort or visibility.
Glare: bright or harsh light that may hurt the eyes or make it difficult to see.
Experiment idea: compare lighting angles to investigate when glare becomes distracting or uncomfortable.
Colour of objects: how accurately colours appear under different lighting conditions.
Experiment idea: observe coloured objects under warm, cool and natural light to compare colour appearance.
Light colour: the colour tone of the light itself, such as warm yellow or cool white light.
Experiment idea: investigate how warm and cool lighting affects mood, concentration or atmosphere.
Model an example of how to conduct an experiment and the correct way to document the experiment:
aim
method
observation or result.
For example, the teacher may choose to model the diffusion test below or any of the others outlined in the teacher resource.
Experiment 1 – diffusion test
Aim: to test which material best diffuses light.
Method: shine a torch through different materials (paper, tracing paper or plastic).
Data table: students complete the results in the data table to record the differences in light brightness, light spread and their observations of each of the materials.
Conclusion: diffusion materials may reduce glare in lighting systems.
PowerPoint – CFU 7.1, 7.2, 7.3
Students answer the 3 multiple-choice questions from the PowerPoint.
Discuss the purpose of lighting experimentation and go through some of the examples in the teacher resource for class discussion.
Activity 7.1 
Students plan 2 simple lighting experiments connected to their disruption lens or user problem and record them in the planning scaffold tables. If students are struggling, there are example experiments in the teacher resource.
Examples include testing materials that soften harsh light, testing light direction for reading or studying, testing coloured light for mood or focus, or testing reflective surfaces for better visibility.
Circulate and prompt students with the following questions:
What lighting problem are you testing?
What materials will you use?
How will you observe the results?
Share insights
Select students to briefly explain their experiment.
Highlight how experimentation helps designers to understand materials, test ideas and identify improvements.
Wrap-up
Link the lesson to the assessment task: designers use experimentation to gather evidence that informs design decisions. In the portfolio, students will document 2 lighting experiments, including the aim, method, observations and what the results suggest for future design development.
Quick reflection
Students complete the following sentence stem: ‘One thing my lighting experiment could help me discover is …’
Differentiation
Students conduct one simple experiment only. Allow students to draw diagrams instead of writing detailed explanations. Provide example experiment ideas students can choose from. Offer a partially completed experiment table. Provide sentence starters, such as: ‘I am testing …’ or ‘I will observe …’
Extension/HPGE
Students design a comparative experiment (testing 2 or more variables, such as materials or light angles). Students use quantitative measurements, such as brightness comparisons or distance testing. Students connect results to design improvements for their chosen disruption lens.
Evidence of learning
Completed lighting experiment planning table and student explanation of the purpose of experimentation.
	

	Outcome
DIT5-COM-01
Content
Students:
Conduct research and use findings to inform design decisions
	Learning intentions
We are learning how to:
test lighting ideas through practical experimentation
record evidence.
Success criteria
We can:
conduct a lighting experiment safely
record observations clearly
document results using notes, sketches or photos.
Teaching and learning activity
Lesson 8 – Conducting experiments
Connecting learning
Ask: How could the material that diffused light the best improve a lighting design for a specific user?
Revise that designers test ideas to understand how materials, light direction or colour affect users and environments.
Review that experiment structure includes the:
1. aim
method
observations or results
conclusion.
Demonstrate a quick experiment example if needed.
Activity 8.1 
Students complete the scaffold on the student experiment documentation page and record results with sketches, labelled diagrams, short written observations, photos or data tables. Sample experiments from the Teacher resource can be used or students can plan their own specific experiments.
Students conduct their 2 experiments using materials such as:
torches or phone lights
paper, tracing paper or plastics
reflective surfaces (foil or mirrors)
coloured materials.
Circulate the room to support investigation.
Share insights
Students share one surprising or useful observation.
Highlight how testing helps designers understand light behaviour.
Quick reflection
Students complete the following sentence stem: ‘One thing I learned from my lighting experiment is …’
Differentiation
Provide experiment ideas students can select from. Provide step-by-step experiment instructions. Students complete short observations rather than detailed explanations.
Extension/HPGE
Students modify the experiment to test a second variable (for example, distance or material thickness). Students compare 2 lighting materials and justify which works best.
Evidence of learning
Documented experiments with aim, method, observations and conclusion. Student participation in experiment and discussion.
	

	Outcomes
DIT5-COM-01, DIT5-USR-01
Content
Students:
Apply innovative design processes and approaches to identify opportunities for innovation in own projects
Develop specifications for design solutions to guide idea generation and provide criteria for evaluation
	Learning intentions
We are learning how to:
interpret experiment results
identify design insights.
Success criteria
We can:
explain what our experiment results show
link findings to user needs or lighting problems
identify possible directions for design improvement.
Teaching and learning activity
Lesson 9 – Analysing experimentation results
Connecting learning
Ask: Did your experiment work exactly as expected? Why or why not?
Explain that experiments help designers discover unexpected insights that influence design decisions.
PowerPoint – CFU 9.1, 9.2
Students answer the 2 multiple-choice questions from the PowerPoint. Correct their misconceptions.
Activity 9.1
Documenting the experimentation results
Students reflect on the results of each of their experiments using the 2 tables in the teacher resource.
Students reflect on:
what happened in the experiment
what this tells us about lighting
how this might influence design ideas.
Share insights
Ask:
Which experiment result surprised you?
How could this influence your lighting design?
Students share ideas verbally.
Quick reflection
Students complete the following sentence stem: ‘My experiment suggests that lighting should …’
Differentiation
Provide guided reflection prompts. Allow verbal discussion before writing. Students complete one reflection question.
Extension/HPGE
Students create a diagram explaining light behaviour observed in the experiment. Students connect results to emerging technologies or materials.
Evidence of learning
Completed experimentation documentation and student explanations of findings linked to design ideas.
	

	Outcomes
DIT5-COM-01, DIT5-USR-01, DIT5-WOR-01, DIT5-IVT-01
Content
Students:
Construct design briefs that consider universal design principles or safety by design principles to improve accessibility and safety
Apply innovative design processes and approaches to identify opportunities for innovation in own projects
Apply and evaluate innovative design methods and technologies to inform design solutions
	Learning intention
We are learning:
how to define a clear design opportunity based on research and experimentation.
Success criteria
We can:
identify an unmet user need
explain how research and experiments inform our design direction
write a clear design opportunity statement.
Teaching and learning activity
Lesson 10 – Design opportunity statement
Connecting learning
Prompt students with the question: What have we investigated so far that could help us identify a design opportunity?
Review that students have investigated:
lighting failures
user needs
designer responsibilities
emerging technologies
lighting experiments.
Explain that designers do not start with a solution. They first define the right problem to solve.
A design opportunity statement is a clear sentence that describes a problem or need that could be improved through design. It is based on research, user needs, and testing results, and helps guide the direction of a design solution. It explains who the design is for, what the problem is and what could be improved.
Model the written structure of the design opportunity statement. An example that can be shared includes ‘There is an opportunity to design a lighting system that helps students reduce glare while studying in shared spaces’.
Show the scaffold for writing the design opportunity statement, located in the teacher resource.
Activity 10.1 
Students use their portfolio evidence to complete the table.
Activity 10.2
Students write a design opportunity statement using the following structure:
1. There is an opportunity to design a lighting system that …
This could respond to …
Further investigation is needed into …
Share insights
Students share their design opportunity statements.
Provide feedback focusing on:
the clarity of the problem
evidence from research and experiments.
Wrap-up
Explain that this statement will guide future prototyping and development in the next phase of the unit.
Students organise their design investigation portfolio assessment for submission.
Exit ticket
Students submit their assessment task prior to leaving the class.
Differentiation
Provide sentence starters and templates. Offer example design opportunities. Students identify one key problem only.
Extension/HPGE
Students refine their opportunity into a design concept sketch. Students connect their opportunity to future technologies or sustainability improvements.
Evidence of learning
Completed design opportunity statement and design investigation portfolio evidence linking research, user needs and experimentation.
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Teacher programming note: the information below contains practical project direction.
From Week 5 onward, the direction of the practical lighting project may vary depending on the context of the school, available facilities, equipment, rooming arrangements, materials and the skill level and experience of students. Teachers are encouraged to adapt the practical component of this unit to suit their local context while maintaining alignment with the Design Innovation Technology Stage 5 outcomes and design process.
The program from this point reflects an iterative prototyping process, where students progressively develop, test and refine a lighting design solution using CAD design and CAM manufacturing technologies. The intention is for students to explore the form, structure and design features of a lighting solution, rather than producing a fully functioning electrical lighting product.
Depending on resources and teacher expertise, the practical project could take many forms. Examples may include:
· solar bottle bulbs
· solar streetlight models
· wind-powered lighting concepts
· mood-altering or ambient lighting designs
· nature-inspired solar lamps
· smart lamps or timed lighting systems using microcontrollers (for example, Raspberry Pi or similar technologies).
Teachers may also adapt the production processes to suit available technologies, such as 3D printing, laser cutting, computer numerical control (CNC) fabrication, digital modelling or hand fabrication techniques.
The focus of the remaining lessons is to guide students through the design iteration cycle of 
1. design
2. prototype
3. test
4. evaluate 
5. refine.
This flexible approach allows teachers to maintain the design investigation, prototyping and evaluation processes central to the syllabus while ensuring projects remain achievable within the resources and capabilities of the school environment.
Table 3 – Weeks 5–6 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcomes
DIT5-COM-01, DIT5-EVL-01, DIT5-USR-01
Content
Students:
Use collaborative practices in design and production, including teamwork, communication and shared decision-making, to develop solutions
Investigate and apply design processes used by designers
Develop and use a range of graphical communication techniques to formulate and refine ideas
Annotate design and production folios to record design decisions
Generate a range of innovative design ideas using sketching and creative thinking strategies
Critique ideas to identify potential improvements
	Learning intentions
We are learning to:
generate multiple lighting concepts
critique ideas collaboratively
select the most appropriate design to develop further.
Success criteria
We can:
generate a range of lighting design ideas
communicate ideas using sketches and annotations
provide constructive peer feedback
evaluate ideas against design criteria
justify a selected concept.
Teaching and learning activity
Lesson 11 – Ideation and divergent thinking
Connecting learning
Write the following prompt on the board for students to answer: What makes a lighting product innovative?
Students brainstorm examples, such as:
smart lighting
motion sensors
adjustable brightness
sustainable materials
lighting that influences behaviour.
Briefly connect responses to disruptive lighting concepts from earlier lessons.
Where are we now?
Show the design and production flow chart for prototyping a lighting solution to ground student understanding of where they are up to in the design process and where they are heading to next. There are 2 versions of this: a graphic on the PowerPoint and a figure in the teacher resource.
Thumbnail sketching
Explain that designers rarely choose their first idea. Instead, they generate many possibilities before selecting one.
Introduce the thumbnail sketching strategy with the PowerPoint:
small, quick sketches
focus on ideas, not perfect drawings
aim for 6 to 8 concepts, try different shapes and lighting directions, designers often sketch 10 to 20 ideas before selecting one.
Model sketching 3 lighting ideas on the board. Example concepts include a wall-mounted reading light, an adjustable study lamp or a circadian sleep lighting.
PowerPoint – CFU 11.1, 11.2, 11.3
Display the 3 multiple-choice questions from the PowerPoint. Students to answer on mini whiteboards or hold up on sticky notes.
Thumbnail sketches – example
Display the slide ‘Thumbnail sketches – example’ from the PowerPoint and discuss the characteristics and features of good thumbnail sketching and annotation.
Activity 11.1 
Students produce 6 thumbnail sketches for their lighting design in 5 minutes, including brief annotations explaining the ideas. Circulate the room and provide feedback.
Activity 11.2 
Introduce ‘critique protocol’ – students give feedback using:
glow: something strong about the idea
grow: something that could improve.
Model an example critique:
Glow: this design reduces glare for users.
Grow: Could the lamp have adjustable height for different users?
Explain the expectation that feedback must be specific and constructive.
Students pair up. Each student:
1. presents their sketches
receives ‘glow and grow’ feedback
records their feedback in their folio.
Design decision matrix
Introduce the ‘design decision matrix’. Refer to the PowerPoint and the teacher resource.
Explain that designs are evaluated against criteria with a score for each:
1. Function: Does it solve the user problem?
Sustainability: Does it reduce environmental impact?
Innovation: Is the idea unique or disruptive?
Feasibility: Can it realistically be built?
User needs: Does it support the target user?
Model scoring 2 sample ideas and justifying the highest-rated design using evidence.
Activity 11.3 
Students evaluate their 6 thumbnail sketch ideas using the decision matrix to help come up with the best concept.
Students select one final concept to develop further.
Quick reflection
Students complete the following sentence stem: ‘I selected this lighting concept because …’
Differentiation
Provide scaffolds, such as sketch templates with frames for 6 ideas, design prompts (lighting for study, sleep or accessibility), sentence starters for annotations or a simplified decision matrix. Students may also use visual references of lighting designs. Teacher modelling can be repeated with guided examples.
Extension/HPGE
Students can:
· develop parametric design concepts for CAD modelling
· integrate emerging technologies, such as IoT lighting or smart sensors
· consider adaptive lighting systems for neurodivergent users
· explore biomimicry or sustainable materials in lighting design
· produce orthographic drawings or exploded diagrams
· create 2 refined concepts before selecting one.
Evidence of learning
Thumbnail sketches (6 to 8 ideas), annotated design drawing, peer feedback notes, completed decision matrix or concept justification paragraph.
	

	Outcomes
DIT5-COM-01, DIT5-EVL-01
Content
Students:
Develop and use a range of graphical communication techniques to formulate and refine ideas
Annotate design and production folios to record design decisions
Generate a range of innovative design ideas using sketching and creative thinking strategies
Identify the most appropriate idea to develop by evaluating ideas against specifications
Critique ideas to identify potential improvements
Use physical or digital modelling to explore functional elements and form
Refine selected design ideas through iterative processes by sketching, modelling and simulating
	Learning intentions
We are learning to:
refine design ideas using S.C.A.M.P.E.R
improve a concept before modelling.
Success criteria
We can:
apply S.C.A.M.P.E.R to modify our design
communicate improvements through sketches
create a quick physical prototype.
Teaching and learning activity
Lesson 12 – Refining ideas with S.C.A.M.P.E.R and modelling
Connecting learning
Ask: What makes a design idea better than another idea?
Students suggest ideas, such as how it solves the problem better, how it is easier to use or how it is more sustainable.
Remind students of their design decision matrix and chosen concept.
Ideation and divergent thinking – S.C.A.M.P.E.R
Introduce the S.C.A.M.P.E.R method:
S – Substitute
C – Combine
A – Adapt
M – Modify
P – Put to another use
E – Eliminate
R – Reverse
Model applying S.C.A.M.P.E.R to a simple desk lamp design with the PowerPoint slides as a visual example.
S.C.A.M.P.E.R improvements include:
combining the lamp with storage
reversing the light direction
modifying the brightness controls.
Activity 12.1 
Students take their chosen concept from the design decision matrix and apply S.C.A.M.P.E.R prompts to refine it further.
Students complete the S.C.A.M.P.E.R prompts table with sketches and notes from the teacher resource.
Students select one improved concept.
Activity 12.2 
Students create a quick physical model using:
aluminium foil
cardboard
tape.
Purpose:
Test the shape.
Explore the structure.
Visualise the lighting direction.
Activity 12.3
Students share their model with a partner and provide verbal feedback.
Peer feedback prompts include:
1. What works well?
What could improve?
Does it solve the user problem?
Students record one improvement idea.
Exit ticket
Students finish the following sentence stem: ‘The improvements I made to my concept today after using S.C.A.M.P.E.R and quick modelling were …’
Differentiation
Provide a S.C.A.M.P.E.R prompt sheet and scaffolded examples. Students complete 3 S.C.A.M.P.E.R prompts only.
Extension/HPGE
Students apply multiple S.C.A.M.P.E.R modifications, sketch 2 improved concepts and justify which is strongest.
Evidence of learning
S.C.A.M.P.E.R prompts table, foil prototype model, peer feedback notes and exit ticket.
	

	Outcomes
DIT5-COM-01, DIT5-DEP-01
Content
Students:
Use physical or digital modelling to explore functional elements and form
Refine selected design ideas through iterative processes by sketching, modelling and simulating
Construct and test physical prototypes, digital prototypes, working models, simulations or mock-ups to refine design ideas
Identify and implement safe work practices, including the use of tools, workshop equipment, materials and digital technologies
Investigate and evaluate the use of digital control technologies to create functioning design solutions
Use computer-aided design (CAD) applications to conceptualise, visualise and refine ideas and solutions
	Learning intention
We are learning:
how to use CAD software to model lighting designs.
Success criteria
We can:
create a sketch and basic CAD shapes
use dimensions to control size
use extrude and sketch tools
save a digital model.
Teaching and learning activity
Lesson 13 – CAD introduction to Onshape
Connecting learning
Prompt students to answer the following question: What advantages does CAD have over hand sketching?
Expected responses include precision, easy editing or manufacturing compatibility.
Activity 13.1 
Model the following steps through gradual release of responsibility.
1. Log in to Onshape. Students:
open a web browser
go to https://cad.onshape.com
log in after creating an account with school email details.
Explain: ‘Today we will create a basic lamp base model. This will help us learn the core CAD tools used by designers.’
Create a new document. Students:
1. select Create
select Document
name it ‘Lighting prototype’.
Select OK.
Explain that a document stores all parts, assemblies and drawings.
Creating the lamp base
1. Start a sketch. Students: 
1.  Select Sketch to enter sketch mode in the Part Studio. The Sketch toolbar appears at the top of the screen. It contains tools like line, rectangle, arc and circle.
Select the Top plane.
Explain that a sketch is a 2D drawing used to create 3D shapes.
Draw the lamp base shape. Students:
1. select the Centre point circle tool
click once in the centre point
drag outward to create a circle.
Explain: ‘We will design a lamp base with a 120 mm diameter.’
Add dimensions. Students:
1. select the Dimension tool
select the circle
enter 120 mm.
Explain that designers use dimensions to control exact size and proportion.
Ask students: Why do engineers rely on dimensions?
Turn the sketch into 3D. Students:
1. select Extrude
select the circle
Set depth at 20 mm
Select the checkmark.
Students now have a 3D lamp base.
Explain that the Extrude tool converts a 2D sketch into a 3D object.
Activity 13.2 
Demonstrate adding a cable hole. Students follow these steps:
1. Select the top face of the base.
Select Sketch.
Draw a centre point circle in the centre.
Set the diameter at 10 mm.
Click the cable hole and select Extrude.
Select Through all, set depth to 20 mm and extrude direction to the bottom of the lamp base.
Students have now created a cable hole.
Independent practice (You do)
Students modify the lamp base design by adding:
decorative cutouts
bevel edges
additional shapes.
Circulate the room and provide feedback.
Exit ticket
Students screenshot their model and upload it to the class folder.
Students answer the following question: Which CAD tool helped you most today?
Differentiation
Provide a step-by-step CAD instruction sheet, allow students to work in pairs and provide a starter CAD template.
Extension/HPGE: students create a textured surface pattern and modify the lamp base geometry (for example, hexagon or triangle).
Evidence of learning
CAD base model, student participation during modelling, student screenshots and exit ticket response.
	

	Outcomes
DIT5-COM-01, DIT5-DEP-01
Content
Students:
Use physical or digital modelling to explore functional elements and form
Refine selected design ideas through iterative processes by sketching, modelling and simulating
Construct and test physical prototypes, digital prototypes, working models, simulations or mock-ups to refine design ideas
Identify and implement safe work practices, including the use of tools, workshop equipment, materials and digital technologies
Investigate and evaluate the use of digital control technologies to create functioning design solutions
Use computer-aided design (CAD) applications to conceptualise, visualise and refine ideas and solutions
	Learning intention
We are learning to:
develop the main structural components of our lighting design using CAD modelling.
Success criteria
We can:
create additional sketches
add structural components
develop the core form of our lighting design.
Teaching and learning activity
Lesson 14 – CAD modelling
Connecting learning
Ask: What parts make up a typical lamp?
Students list the components, such as the base, stem, shade or light housing.
Link responses to product design structure.
Activity 14.1 
Demonstrate creating a cylinder stem from the lamp base. Students follow these steps:
1. Select the top surface of the base.
Select Sketch.
Draw a circle in the centre.
Set the diameter at 15 mm.
Select Extrude.
Set the height at 120 mm.
Check for student understanding through questioning and observation.
Students answer the following questions: Why might the stem height matter? How could height affect usability?
Demonstrate adding additional shapes, such as a lamp shade or support structure.
Explain that CAD allows designers to visualise form before fabrication.
Demonstrate adding housing for LEDs and opening for light diffusion. Explain the importance of functional design considerations.
Activity 14.2 
Students continue developing their own CAD model.
1. Select the top of the stem.
Select Sketch, then Sketch plane – Mate connector.
Draw a large circle.
Set the diameter at 140 mm.
Select Extrude.
Set the depth at 40 mm.
Students hollow the lamp shade. 
Select the Shell tool.
Select the top and bottom faces.
Set the thickness at 2 mm.
Model should now include a:
lamp base
stem or support structure
shade or light housing.
Circulate the room and provide feedback and technical support.
Students should save their progress model.
Share insights
Ask students: What challenge did you solve while modelling your design?
Differentiation
Students provide the simplified CAD task (base and stem only). Facilitate peer support pairing. Provide a reference model.
Extension/HPGE
Students can:
· create adjustable lamp arms
· add perforated diffusion patterns
· experiment with organic shapes
· integrate sustainable design features
· begin preparing prototype-ready geometry.
Evidence of learning
CAD progress model, student reflections, observation of modelling process, increasing complexity of CAD models and student ability to modify geometry.
	

	Outcomes
DIT5-COM-01, DIT5-DEP-01
Content
Students:
Use physical or digital modelling to explore functional elements and form
Refine selected design ideas through iterative processes by sketching, modelling and simulating
Construct and test physical prototypes, digital prototypes, working models, simulations or mock-ups to refine design ideas
Identify and implement safe work practices, including the use of tools, workshop equipment, materials and digital technologies
Investigate and evaluate the use of digital control technologies to create functioning design solutions
Use computer-aided design (CAD) applications to conceptualise, visualise and refine ideas and solutions
	Learning intentions
We are learning how to:
refine CAD models
prepare files for digital manufacturing.
Success criteria
We can:
refine our CAD model
adjust the scale and proportions
export files suitable for fabrication.
Teaching and learning activity
Lesson 15 – CAD refinement and preparing for production
Connecting learning
Prompt students to answer the following question: Why must CAD models be accurate before manufacturing?
Students should consider scale, materials and production feasibility.
Activity 15.1 
Demonstrate the following refinement tools:
fillet (rounded edges)
chamfer (angled edges)
adjusting proportions.
Explain that designers refine models to improve aesthetics, safety, function and ergonomics.
CFU questioning: How could rounded edges improve product safety? Why might designers refine prototypes before production?
Preparing files for manufacturing
Demonstrate exporting CAD models.
Explain common export formats:
For 3D printing, select STL.
For laser cutting, select DXF.
Students observe the export process.
Scaling and final adjustments
Demonstrate a dimension adjustment.
Students check the:
dimensions
wall thickness is greater than 2mm
base is stable
parts are connected
file is exported correctly.
Students refine their CAD models. Students must:
adjust proportions
refine shapes
export the final CAD file.
Students should save the final model and exported file.
Refer to the Teacher resource for common troubleshooting tips.
Share insights
Ask students: What modification improved your design the most?
Differentiation
Provide a checklist for the export process. Allow students to refine the teacher starter model.
Extension/HPGE
Students can:
· design modular lamp components
· incorporate sensor housing
· develop adjustable lighting mechanisms
· prepare files for multiple manufacturing methods.
Students may also simulate iteration by producing 2 CAD variations.
Evidence of learning
Final CAD model, exported manufacturing file, student reflection responses, student ability to refine digital designs and understanding of production constraints.
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Table 4 – Weeks 7–8 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcomes
DIT5-SAF-01, DIT5-DEP-01
Content
Students:
Identify and implement safe work practices, including the use of tools, workshop equipment, materials and digital technologies
Investigate and evaluate the use of digital control technologies to create functioning design solutions
Use computer-aided manufacturing (CAM) technologies to create prototypes, parts, components or final products
Construct and test physical prototypes, digital prototypes, working models, simulations or mock-ups to refine design ideas
Select and use tools, workshop equipment and resources to produce design solutions
	Learning intentions
We are learning about
safe work practices
preparing digital files for the manufacturing process.
Success criteria
We can:
identify hazards associated with workshop technologies
describe safe operating procedures for equipment
prepare files for digital manufacturing.
Teaching and learning activity
Lessons 16 to 17 –Safety review and prototype production
Connecting learning
Students examine teacher-supplied images of workshop equipment or look around their workspace.
Prompt students to identify 3 potential hazards.
Examples students may identify include hot surfaces, moving machinery or electrical risks.
Workshop safety principles
Review workshop expectations and re-demonstrate machine safety, including:
personal protective equipment
safe workspace setup
supervision requirements.
Emphasise duty of care and safe behaviour.
Questioning to check for understanding
Why should laser cutters never be left unattended? 
What risks exist with heated equipment?
Preparing files for CAM
Re-demonstrate exporting CAD files for:
3D printing (STL)
laser cutting (DXF).
Prototype fabrication over 2 lessons
1. Students review CAD files and export files for manufacturing. Circulate the room, ensuring correct file set-up.
Students fabricate the prototype components. Circulate the room, checking machine set-up, assisting with troubleshooting and assisting with manufacturing.
Final thought
Ask students: What worked well during fabrication?
Differentiation
Provide a simplified component design and teacher-guided fabrication steps.
Extension/HPGE
Students experiment with alternative materials and different diffusion patterns.
Evidence of learning
Fabricated prototype components, student reflections and observation of safe equipment use.
	

	Outcomes
DIT5-DEP-01, DIT5-EVL-01
Content
Students:
Construct and test physical prototypes, digital prototypes, working models, simulations or mock-ups to refine design ideas
Select and use tools, workshop equipment and resources to produce design solutions
Identify and implement safe work practices, including the use of tools, workshop equipment, materials and digital technologies
Apply ongoing evaluation through the stages of designing and modify plans when needed with consideration of design specifications
Evaluate the effectiveness of design solutions against specifications and identified criteria
	Learning intentions
We are learning to:
assemble prototypes
conduct initial functional testing.
Success criteria
We can:
assemble prototype components
evaluate functionality
identify improvements.
Teaching and learning activity
Lesson 18 – Prototype assembly
Connecting learning
Ask students: What makes a prototype successful?
Students discuss factors, such as stability, usability and durability.
Assembly techniques
Demonstrate safe assembly methods, including:
connecting components
securing lighting elements.
Functional testing
Demonstrate testing for:
structural stability
lighting direction
brightness.
Students assemble their prototypes. Students then conduct initial tests and record their observations.
Share insights
Ask students: What improvements are needed for your design?
Differentiation
Provide students with pre-drilled components and simplified assembly instructions.
Extension/HPGE
Students can redesign adjustable components and experiment with light diffusion materials.
Evidence of learning
Assembled prototype, initial test notes and observations of student design decisions.
	

	Outcomes
DIT5-USR-01, DIT5-EVL-01
Content
Students:
Construct and test physical prototypes, digital prototypes, working models, simulations or mock-ups to refine design ideas
Apply ongoing evaluation through the stages of designing and modify plans when needed with consideration of design specifications
Apply suitability and end-user testing to evaluate and justify the effectiveness of design solutions
Evaluate the effectiveness of design solutions against specifications and identified criteria
	Learning intentions
We are learning to:
test prototypes
evaluate performance
identify areas for improvement.
Success criteria
We can:
conduct structured prototype testing
record observations and results
identify strengths and weaknesses of the design.
Teaching and learning activity
Lesson 19 – Prototype testing
Connecting learning
Ask: Why do designers test prototypes before producing final products?
Students discuss examples from everyday products.
Link students’ responses to iterative design processes used in the industry, for example: 
Car manufacturers prototype headlights and taillights, testing visibility, energy efficiency, weather resistance and safety before refining the design.
Designers prototype safety lights for cyclists or runners, testing comfort, visibility, battery life and weather resistance before redesigning. 
Entertainment and stage lighting designers test different lighting effects during rehearsals, refining colours, timing and beam angles to achieve the desired atmosphere.
Explain that testing allows designers to:
identify design flaws
improve usability
collect evidence for evaluation.
Recap the previously conducted lighting experiments and discuss other examples:
Brightness test: How effectively does the light illuminate a surface?
Glare test: Is the light comfortable to look at?
User interaction test: Is the product easy to use?
Check for understanding questioning
Ask: What might cause glare in a lighting design? Why is user feedback important?
Activity 19.1 
Students rotate through the following testing tasks:
brightness 
glare 
useability test
stability test.
Students complete the testing worksheet documenting:
observations
user feedback
performance issues.
Quick write
Have students write a response to the following question: What surprised you about testing your prototype?
Differentiation
Provide students with a simplified testing checklist and teacher-guided testing.
Extension/HPGE
Students may test additional variables, such as light direction, distance from user or diffusion materials.
Evidence of learning
Completed prototype testing worksheet, user feedback notes and teacher observation of the testing process.
	

	Outcome
DIT5-EVL-01
Content
Students:
Evaluate the effectiveness of design solutions against specifications and identified criteria
Evaluate the effectiveness of the design process used
Create written texts to document, reflect on and evaluate design processes
	Learning intentions
We are learning to:
analyse prototype performance
identify improvements.
Success criteria
We can:
evaluate design performance
identify design strengths and weaknesses
propose improvements.
Teaching and learning activity
Lesson 20 – Prototype evaluation
Connecting learning
Students review their testing results and answer the following question: Which part of your design worked best?
Evaluating prototype solutions
Introduce the evaluation criteria using the scaffolded table in the PowerPoint resource.
Writing evaluations
Model an evaluation paragraph using the following sentence stems:
This lighting design successfully improves …
However, the design could be improved by …
Activity 20.1 
Students complete the prototype evaluation table.
Students identify:
strengths
weaknesses
improvements for iteration.
Final thought
Ask students: What will you change in your design?
Differentiation
Provide students with an evaluation scaffold and sentence starters.
Extension/HPGE
Students may conduct additional user testing to support evaluation.
Evidence of learning
Completed evaluation of prototype solutions table, written improvement ideas and teacher observations of reflection.
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Table 5 – Weeks 9–10 lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	Outcomes
DIT5-USR-01, DIT5-DEP-01, DIT5-EVL-01
Content
Students:
Use physical or digital modelling to explore functional elements and form
Refine selected design ideas through iterative processes by sketching, modelling and simulating
Use computer-aided design (CAD) applications to conceptualise, visualise and refine ideas and solutions
	Learning intentions
We are learning about:
modifying our CAD models to improve design performance.
Success criteria
We can:
modify CAD models based on evaluation
refine structural and functional features.
Teaching and learning activity
Lesson 21 – Iteration design – improving the CAD model
Connecting learning
Students review their improvement ideas from their evaluation.
Ask students: What is the most important change that your design needs?
CAD refinement over 3 lessons
Explain that ‘iteration’ involves the following steps:
1. test
evaluate
improve.
Demonstrate:
adjusting dimensions
modifying shapes
adding structural features.
Students update their CAD models by implementing improvements. Examples include adjusting lamp height, changing shade shape or adding diffusion holes.
Students export their completed file for production over the next 3 lessons.
Share insights: What improvement did you make to your design today?
Differentiation
Provide students with teacher-guided CAD modifications.
Extension/HPGE
Students can design adjustable lighting mechanisms and modular design features.
Evidence of learning
Revised CAD model and student reflection responses.
	

	Outcomes
DIT5-DEP-01, DIT5-EVL-01
Content
Students:
Safely apply a range of tools, equipment and technologies, including in online environments, to develop innovative ideas and solutions
Use computer-aided manufacturing (CAM) technologies to create prototypes, parts, components or final products
Select and use tools, workshop equipment and resources to produce design solutions
Identify and implement safe work practices, including the use of tools, workshop equipment, materials and digital technologies
	Learning intentions
We are learning to:
fabricate, assemble and evaluate components required for our final lighting prototype over 3 lessons.
Success criteria
We can:
use fabrication equipment safely
produce prototype components accurately
troubleshoot fabrication issues
assemble prototype components
evaluate structural stability and lighting performance
identify minor improvements.
Teaching and learning activity
Lesson 22 – Prototype production, assembly and evaluation
Connecting learning
Ask: What problems might occur during fabrication?
Students suggest examples, such as incorrect dimensions, material issues or machine errors.
Acknowledge students’ responses.
PowerPoint – CFU 22.1, 22.2
Students answer 2 multiple-choice questions from the PowerPoint. Correct student misconceptions.
Fabrication process
Students fabricate prototype components. Examples include a laser-cut lamp shade, 3D print base or producing structural elements.
Circulate the room and assist students.
Students conduct quick quality checks to ensure their prototype includes the following:
accurate dimensions
clean cuts
structural integrity.
Assembly techniques
Discuss and demonstrate the following assembly techniques required for a lighting solution:
1. Secure the components.
Connect the lighting elements.
Ensure the structural stability.
Initial functionality testing
Demonstrate the following quick prototype tests:
stability test
lighting direction test
usability test.
Students record observations in their design investigation portfolio.
Circulate the room to assist with troubleshooting through the production phase.
Differentiation
Provide students with simplified prototype components and teacher-guided fabrication.
Extension/HPGE
Students can:
· use alternative materials
· add aesthetic features, such as cut patterns
· add adjustable lighting mechanisms
· explore multiple lighting angles.
Evidence of learning
Fabricated prototype components, teacher observation of safe tool use and student reflections.
	

	Outcome
DIT5-EVL-01
Content
Students:
Apply suitability and end-user testing to evaluate and justify the effectiveness of design solutions
Evaluate the effectiveness of design solutions against specifications and criteria
Select and apply digital presentation and communication technologies in the development of ideas and solutions
Create written texts to document, reflect on and evaluate design processes
	Learning intentions
We are learning to:
test our final lighting prototype
document the product using photography
evaluate how effectively the design meets the identified user need.
Success criteria
We can:
test the final prototype for functionality and usability
photograph the design clearly for documentation
annotate and explain key design features
evaluate how well the design meets user needs and specifications.
Teaching and learning activity
Lesson 23 – Final testing, photography and evaluation
Connecting learning
Students review their design opportunity statement and specifications from earlier in the project. Prompt students to answer the following question: What problem was your lighting design trying to solve?
Students write a short reminder statement in their folio.
Lesson sequence
This lesson sequence is displayed on the PowerPoint.
Activity 23.1 
Explain that designers test final products against design specifications and user needs. Demonstrate the following testing examples:
Functionality test: Does the lamp illuminate the intended area?
Glare test: Is the light comfortable to look at?
Usability test: Is the design easy to interact with?
Questioning to check for understanding
1. Why is it important to test the final prototype even after iteration?
How might user feedback influence future improvements?
Activity 23.2 
Demonstrate how to photograph prototypes clearly.
Tips for students:
Use a neutral background.
Photograph from multiple angles.
Include close-ups of key features.
Ensure lighting shows design details.
Students photograph their prototypes from multiple angles.
Students then insert images into their design folio.
Activity 23.3 
Model the final evaluation structure from the teacher resource:
strengths of the design
limitations of the design
future improvements
reflection on the design process.
Students write an evaluation addressing user needs, functionality, lighting performance, sustainability, aesthetics and future improvements. A scaffold is provided in the section ‘Student support resource – design investigation portfolio template’ of the teacher resource.
Differentiation
Provide an evaluation scaffold, sentence starters for reflection. Allow verbal explanation of design decisions.
Extension/HPGE
Students can:
· create exploded diagrams or orthographic drawings of their design
· produce short design presentation slides explaining their design process
· evaluate how the product could be improved for commercial production
· consider sustainable materials or smart lighting technologies for future iterations.
Evidence of learning
Final prototype and design investigation portfolio.
	

	
	Adjustments (use this space to add specific adjustments)
	


[bookmark: _Toc146805877][bookmark: _Toc147481174][bookmark: _Toc202877213][bookmark: _Toc236925308]Overall program evaluation
Collating ongoing evaluations and reflecting on the strengths and areas for development within the program creates opportunities to enhance student outcomes. The following prompts can be used to support your evaluation of the program:
· Did the program assist all students to improve in their learning?
· How could the sequencing of the program be improved?
· What did the student evaluations of the program indicate? How can these be actioned to improve the program?
· The strategies and resources that were most effective for student learning were …
· Teaching strategies and resources that would benefit from review and refinement are …
[bookmark: _Capturing_student_voice][bookmark: _Toc146805878][bookmark: _Toc147481175][bookmark: _Toc202877214][bookmark: _Toc236925309]Capturing student voice when evaluating a program
Student voice is useful in the evaluation process for programs. The statements below could be useful as a starting point when asking students to provide feedback on their learning experiences. These statements are derived from some of the themes from What Works Best 2025 (CESE 2025) and could be useful in teacher reflection on how these themes could be incorporated into a teaching program. The statements could also prompt student reflection on their metacognitive processes while learning.
Please rate how much you agree with these statements:
My teacher had confidence that I could achieve and improve in my learning. (CESE 2025 Chapter 1: High expectations)
I had a clear idea of what I was learning and why. (CESE 2025 Chapter 2: Explicit teaching)
I used the feedback provided to improve my performance. (CESE 2025 Chapter 3: Effective feedback)
I understood the feedback on the assessment task. (CESE 2025 Chapter 3: Effective feedback)
I was able to predict the marks I achieved in the assessment tasks. (CESE 2025 Chapter 5: Assessment)
The activities in the unit prepared me for the assessment task. (CESE 2025 Chapter 5: Assessment)
I found the activities in the lessons interesting to me. (CESE 2025 Chapter 7: Wellbeing)
I made valuable contributions to the class during this unit. (CESE 2025 Chapter 7: Wellbeing)
I ask questions in class when I don’t understand yet. (CESE 2025 Chapter 7: Wellbeing)
Optional open-ended prompts:
The moment in this unit that genuinely captured my interest was when we … because …
When I hit a challenging idea or task, the approach that helped me move forward was …
If a new student joined the class tomorrow, I’d tell them that the best way to get the most out of this unit is to …
If a teacher asked me what made this unit work well for learners, I’d recommend they …
A question that stayed with me long after the lesson ended was …
An idea that changed or unsettled the way I usually think was …
The moment I realised my perspective had shifted, even slightly, was when …
If I had to name one concept from this unit that still feels worth wrestling with, it would be …

[bookmark: _Toc148102528][bookmark: _Toc236925310][bookmark: _Hlk148102399]Support and alignment
[bookmark: _Hlk148105035]Resource evaluation and support: 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, or to provide feedback, contact the TAS Curriculum team by emailing TAS@det.nsw.edu.au.
[bookmark: _Hlk148105154]Differentiation: further advice to support Aboriginal and Torres Strait Islander students, students learning English as an additional language or dialect (EAL/D), students with a disability and/or additional needs and high potential and gifted students can be found on the Planning programming and assessing 7–12 webpage. This includes the Inclusion and differentiation 7–10 advice webpage.
Assessment: further advice to support formative assessment is available on the Planning programming and assessing 7–12 webpage. This includes the Classroom assessment advice 7–10. For summative assessment tasks, the Assessment task advice 7–10 webpage is available.
Explicit teaching: further advice to support explicit teaching is available on the Explicit teaching webpage. This includes the CESE Explicit teaching – Driving learning and engagement webpage.
Consulted with: Curriculum and Reform, Inclusive Education, Aboriginal Outcomes and Partnerships, Literacy and Numeracy, Effective Teaching Practice and subject matter experts.
Alignment to system priorities and/or needs: School Excellence Policy, Our Plan for NSW Public Education.
Alignment to the School Excellence Framework: this resource supports the School Excellence Framework elements of curriculum (curriculum provision) and effective classroom practice (lesson planning, explicit teaching).
Alignment to Australian Professional Standards for Teachers: this resource supports teachers to address Proficient Teacher Standard Descriptors 3.2.2, 3.3.2.
Creation date: 24 March 2026.
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