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[bookmark: _Toc243913724]Unit overview
[bookmark: _Toc206495754][bookmark: _Toc223504494]This resource supports schools’ implementation of the Design and innovation, Applying design processes and Applications of technology focus areas of the new Design Innovation Technology 7–10 Syllabus. It can be adopted as is or adapted to meet the needs of individual school contexts.
The ‘Disruptive lighting solution’ unit is an engaging and comprehensive 10-week program designed for Design Innovation Technology students. This unit offers a blend of theoretical knowledge, practical experiences and evaluative practices.
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.
The glossary in this teacher resource identifies the key vocabulary students need to understand. 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.
Note: this resource is designed for easy conversion into a student booklet by removing answers within the response windows. Teacher notes (in blue) can be deleted before distributing to students. Teachers should adapt the resource to suit their school context.
Challenge questions and activities are included throughout the resource as an opportunity to extend a student’s application of knowledge and understanding of key concepts.
Alternative and differentiated ideas are included within the teaching support slide deck and teaching program.


[bookmark: _Toc243913725]Work health and safety
Schools have access to a range of technologies that have the potential to cause harm if used incorrectly. It is important to follow safe working habits when working in the technology workshops. Safety is the responsibility of everyone in the workshop.
School leaders and teachers should refer to Equipment Safety in Schools (ESIS) and Chemical Safety in Schools for current information on safety and safe working practices for the Design Innovation Technology 7–10 Syllabus (2025).
Safety tests in TAS
Safety testing is mandated under ESIS for selected tools, equipment and machinery. Students must demonstrate knowledge of correct operating procedures by answering all questions correctly (with or without support) at the time of testing. Tests may be completed electronically or in another approved format, with results recorded and retained in accordance with the department’s records management policy. Students may reattempt tests as required until competency is demonstrated.
The TAS safety resources (staff only) and tests provided on the TAS Statewide Staffroom have been developed for NSW Department of Education schools and are informed by ESIS requirements.
If your school has any concerns or queries about machine safety and compliance, please email the Compliance and Environment team at compliance@det.nsw.edu.au or the TAS team at tas@det.nsw.edu.au.



[bookmark: _Toc243913726]Glossary
Each time you find a new word in the workbook, add its definition to the table below so you can refer to it later.
Table 1 – glossary
	Term
	Definition

	adaptive lighting systems
	Lighting that automatically changes brightness, colour or timing based on conditions, such as daylight levels, movement or user needs.

	assumption
	An idea designers believe to be true about users, environments or needs, which must be tested or researched.

	brightness
	The intensity or strength of light produced by a lighting source.

	CAD
	Computer aided design is software used to create digital drawings or 3D models of products before they are made.

	CAM
	Computer aided manufacturing is technology that uses digital design files to control machines, such as laser cutters or 3D printers, to produce products.

	circadian rhythm
	The natural body clock that controls sleep and wake cycles, which can be influenced by light, colour and intensity.

	diffusion
	The spreading or scattering of light through a material so that the light becomes softer and more evenly distributed, reducing glare and harsh shadows.

	disruption lens
	A disruption lens is a different way 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.

	disruptive
	A type of innovation that significantly changes how a product, system or industry works.

	emerging technology
	New or developing technology that is beginning to influence design and production practices.

	energy use
	The amount of electricity or power required for a lighting product or system to operate.

	environment
	The physical surroundings in which a product is used, including natural and built spaces.

	evaluation
	The process of testing and judging how well a design meets its intended purpose or user needs.

	failure
	When a design or prototype does not perform as intended, providing information for improvement.

	glare
	Excessively bright light that causes discomfort or reduces visibility.

	Internet of Things (IoT) lighting networks
	Lighting systems connected through the Internet of Things (IoT) that allow lights to communicate, collect data and be controlled remotely.

	iteration
	The process of repeatedly improving a design by testing, evaluating and refining ideas.

	light emitting diode (LED)
	An electronic component that produces light when an electric current passes through it. LEDs are bright, energy efficient and long-lasting, making them commonly used in lighting, displays and electronic devices.

	organic light-emitting diode (OLED)
	A type of display and lighting technology that uses thin layers of organic (carbon-based) materials to produce light when electricity passes through them. Unlike traditional LEDs, OLEDs do not need a separate backlight, making them thinner, more flexible and more energy efficient.

	prototype
	An early model or sample of a design used to test ideas and explore how a product will work.

	renewable-powered lighting
	Lighting systems powered by renewable energy sources, such as solar or wind.

	safety
	Design considerations that protect users from hazards, such as heat, electrical risks or poor visibility.

	smart sensors
	Devices that detect movement, light levels, temperature or other conditions and trigger lighting responses automatically.

	usability
	How easy and effective a product is for people to use.

	visibility
	The ability to clearly see objects, spaces or hazards due to lighting conditions.


Note: this table may be provided blank and filled as students progress through the course. Alternately for students learning English as an additional language or dialect (EAL/D), the glossary can be provided complete so that they have additional time to understand the key terms with bilingual dictionaries. The glossary can be provided to students in their preferred communication mode. 


[bookmark: _Toc243913727]Lesson 1
[bookmark: _Toc243913728]Introduction to disruptive lighting
[bookmark: _Toc243913729]Type of lighting designers use
Lighting designers use different types of lighting to suit the purpose of a space. ‘Ambient lighting’ provides general illumination so people can see and move around safely, such as ceiling lights in a classroom or living room. ‘Task lighting’ is focused light used to help people complete specific activities like reading, cooking or working at a desk. ‘Accent lighting’ highlights particular features or objects, such as artwork, displays or architectural details, helping to draw attention to them. ‘Decorative lighting’ is used mainly for visual impact and style, adding character and atmosphere to a space, such as pendant lights, feature lamps or coloured LED installations. Designers often combine these types of lighting to create spaces that are functional, safe and visually appealing.
Activity 1.1 – brainstorm
Brainstorm: Where do you notice lighting in your daily life?
Highlight 3 places where lighting affects behaviour.
Complete a Think-Pair-Share.
Figure 1 – brainstorm template
[image: A brainstorm template with the central question: Where do you notice lighting in your daily life? Circles stem off this central idea for students to write in their thoughts. ]
[bookmark: _Toc243913730]Purposes of lighting design
Illuminate: the main purpose of lighting is to help people see clearly. Designers create lighting solutions that provide enough light for people to complete tasks, such as reading, cooking, working or moving safely through spaces. Good lighting ensures that objects, pathways and important details are visible without being too bright or uncomfortable.
Support safety: lighting helps keep people safe by improving visibility and reducing hazards. Designers consider where light is needed most, such as on roads, staircases, pathways and workplaces. Safety lighting can prevent accidents, help people avoid obstacles and allow emergency exits to be easily seen in dangerous situations.
Influence behaviour: lighting can affect how people act in a space. Bright lighting can encourage alertness and productivity in places such as classrooms, offices or hospitals. Dimmer or coloured lighting may encourage people to relax, slow down or focus on specific activities. Designers use lighting intentionally to guide behaviour in different environments.
Create atmosphere: lighting helps create the mood or feeling of a space. Warm, soft lighting can make a room feel comfortable and welcoming, while bright or coloured lighting can make a space feel energetic or dramatic. Designers use lighting in homes, restaurants, theatres and events to create a particular atmosphere.
Support wellbeing: lighting can influence how people feel physically and emotionally. Natural light and well-designed artificial lighting can support people’s circadian rhythms, helping regulate sleep and energy levels. Designers aim to create lighting environments that reduce eye strain, improve comfort and support healthy daily routines.
[bookmark: _Toc243913731]Existing assumptions of lighting design
Existing assumptions of lighting design are the beliefs or expectations that designers, manufacturers and society often take for granted when creating lighting products and environments. These assumptions can shape who lighting works well for and who may be excluded or disadvantaged. Some common existing assumptions in lighting include the following:
People prefer bright white light – assumes brighter lighting improves visibility and productivity for everyone, even though some users may find harsh light overwhelming, fatiguing or uncomfortable.
All users experience light the same way – assumes everyone has similar sensory needs, eyesight and comfort levels, which can exclude neurodivergent users and people with migraines, sensory sensitivities or low vision.
Lighting is only for visibility – assumes the main purpose of lighting is to help people see, rather than also considering how lighting affects mood, wellbeing, focus, sleep, safety and emotions.
One lighting solution suits all spaces – assumes a single type of light can work effectively for all activities and users in a space, rather than considering the need for adjustable or flexible systems.
Users can tolerate flickering or buzzing – assumes fluorescent flickers, hums or glares are minor issues, even though they can significantly affect concentration, stress and comfort.
Energy efficiency is more important than user comfort – assumes sustainable or low-energy lighting automatically creates a good user experience, even if the light quality is unpleasant.
Lighting is designed for ‘average’ users – assumes the needs of the majority are the most important, potentially excluding children, older users, shift workers, people with disability or culturally diverse users.
More lighting equals better safety – assumes brighter spaces are always safer, even though excessive brightness can sometimes cause glare, eye strain or reduced visibility.
Artificial lighting should mimic daylight – assumes natural daylight is the ideal standard in every context, even though different users and activities may require different lighting conditions.
Lighting is permanent and fixed – assumes users do not need control over brightness, colour temperature or the direction of light.
Cost and practicality are the highest priorities – assumes affordability and ease of installation are more important than inclusivity, sustainability or wellbeing.
Lighting is visually focused only – assumes lighting design only affects vision, ignoring impacts on circadian rhythm, mental health, productivity and sensory regulation.
[bookmark: _Toc223504502][bookmark: _Toc243913732]What is innovation?
‘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. It’s not just about having a creative idea – innovation is about making that idea real, practical and valuable.
Innovation involves:
research: understanding the problem and what people need
creativity: imagining new possibilities
risk-taking: trying something new even if it might fail.
Innovation can be risky because new products often require new markets. Many radical ideas don’t succeed if people don’t see their value or aren’t ready for them. This is why designers consider both creativity and market need when developing new solutions.
Designers strive for innovation. They use their creativity to develop new ways of solving problems and aim to produce ideas that are useful, valuable and forward-thinking.
Factors that can affect how successful an innovation may become include:
user needs: innovation is driven by a designer’s understanding of user needs, expectations and pain points, which shape the direction and purpose of new products or solutions.
emerging technologies: advances in emerging technologies open new possibilities for designers, enabling innovative products, systems or services that were not previously achievable.
social pressures: social pressures, such as cultural trends, community values, ethical expectations and changing lifestyles, influence how and why designers innovate.
environmental considerations: environmental factors, including sustainability, material impacts and climate concerns, push designers towards solutions that minimise waste and reduce ecological harm.
cost and economic factors: cost constraints, resource availability and market conditions affect innovation by determining what is financially viable to develop, produce and commercialise.
[bookmark: _Toc223504503][bookmark: _Toc243913733]Types of innovation
Table 2 – types of innovation
	Types of innovation
	Definition
	Examples
	Images of this type of innovation

	Incremental

	Small improvements
	toothbrush → electric toothbrush; phone cameras getting better; Nike adding Flyknit.
	

	Disruptive

	New technology or approach that changes a whole industry
	Streaming services replacing DVDs; Uber disrupting taxis.
	

	Radical

	Completely new, transformative inventions
	3D printing; self-driving cars; early smartphones; solar roof tiles.
	


[bookmark: _Toc243913734]Disruption lenses
‘Disruption lenses’ are 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 – 5Ws and 1H
NSW Department of Education	
Design Innovation Technology 7–10 – teacher resource – Disruptive lighting solution | 1
Analyse 3 different existing lighting products and consider the 5Ws and 1H by using the question prompts supplied.
[image: NSW Government logo.]
© NSW Department of Education, Aug-26	[image: Creative Commons Attribution license logo.]
Sample answer:
Table 3 – 5Ws and 1H question set for analysing disruption lenses
	Question set
	Existing product: classroom fluorescent lighting
	Existing product:
	Existing product:
	Existing product:

	Who
Who is the user or group affected by this problem?
Who benefits from this design?
Who might be excluded or overlooked?
	Autistic users who may be sensitive to flickering and buzzing fluorescent lights may be excluded or overlooked. Teachers and schools may benefit from low-cost, bright lighting that illuminates large spaces efficiently.
	
	
	

	What
What is the problem or need?
What is currently happening?
What could be improved?
	The problem is that fluorescent lighting can cause sensory discomfort, eye strain and reduced concentration for some users. The lights currently provide bright, even illumination but often flicker, buzz and produce harsh glare. Adjustable brightness, softer lighting and reduced flicker could improve the experience for diverse users.
	
	
	

	When
When does the problem occur?
When is the product or technology used?
When might the issue have the greatest impact?
	The problem often occurs during long periods of classroom learning, especially in the morning or late afternoon when students may be tired or overstimulated. The lighting is used every school day for extended periods. The issue may have the greatest impact during tests, focused-learning tasks or for students already experiencing sensory overload.
	
	
	

	Where
Where does the problem happen?
Where is the product used?
Where might conditions affect how well it works?
	The problem happens in classrooms and other indoor learning environments using fluorescent tube lighting. Conditions such as dark rooms, lack of natural light or reflective surfaces may increase glare and discomfort.
	
	
	

	Why
Why is this a problem worth solving?
Why does the current design not fully meet user needs?
Why could improvement make a difference?
	This is worth solving because uncomfortable lighting can negatively affect learning, focus, wellbeing and inclusion. The current design prioritises brightness, cost and efficiency over sensory comfort and flexibility. Improvements could create more inclusive, comfortable and productive learning environments for a wider range of users.
	
	
	

	How
How might the design be improved?
How does the product or technology currently work?
How could emerging technologies or materials help?
	The design could be improved through dimmable LED systems, smart lighting controls, adjustable colour temperature or natural lighting integration. Fluorescent lights currently work by passing electricity through gas to produce ultraviolet light that activates a phosphor coating inside the tube. Emerging technologies, such as adaptive LEDs, motion sensors and circadian lighting systems, could create more responsive and user-centred classroom lighting.
	
	
	



[bookmark: _Toc243913735]Lesson 2
[bookmark: _Toc243913736]Lighting assumption audit
[bookmark: _Toc243913737]Analysis of a current lighting solution
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.
First, designers identify the main component or product being analysed, such as a desk lamp, classroom light or streetlight. Then, they examine the features and characteristics of the lighting design, including brightness, colour, shape, size, adjustability or controls.
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 waste, during manufacture or disposal? Can the lighting components be recycled?
Energy use: How much energy 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.
Activity 2.1 – lighting solution analysis
Figure 2 – sample of a lighting solution analysis
[image: Diagram titled "Lighting Analysis: Adjustable LED Desk Lamp" illustrating key aspects of the lamp through labelled boxes connected by arrows. It highlights functional features, user groups, context of use, materials and energy use with details such as adjustable arm, LED components, target users like students and energy efficiency.]
Choose an image of an existing lighting solution and conduct an analysis using the features listed above.

[bookmark: _Toc243913738]Assumption
An ‘assumption’ is an idea designers believe to be true about users, environments or needs, which must be tested or researched.
Figure 3 – Frayer model for building vocabulary
[image: A Frayer model to assist comprehension of the term 'assumption'. The term is in the middle box, with 4 boxes surrounding it: Definition, Facts or characteristics, Examples and Non-examples.]
Sample answer:
Figure 4 – completed Frayer model for ‘assumption’
[image: A completed Frayer diagram for 'assumption'. Definition: an idea designers believe to be true about users, environments or needs, which must be tested or researched. Facts or characteristics: often based on prior knowledge or expectations. May not apply to all users or situations. May create exclusion or problems if incorrect. Examples: assuming all users prefer bright lighting. Assuming everyone can read small text easily. Assuming classrooms only need one type of lighting. Assuming all users have the same sensory needs. Non-examples: user testing showing 80% of students preferred dimmable lighting. Evidence collected through surveys or observations. A proven safety requirement in building regulations.]
Assumption

User assumptions
‘User assumptions’ may be things designers assume about people using lighting.
Table 4 –user assumptions
	User assumption
	Why this might fail

	People can easily reach the light switch.
	Children, users who use a wheelchair or older people may not reach it.

	Users have normal vision.
	Users with low vision may need brighter or adjustable lighting.

	People can tolerate bright light.
	Neurodivergent users or those who suffer from migraines may be sensitive to glare.

	Users know how to operate the lighting system.
	Complex smart lighting apps may confuse some users.

	Users want strong white light.
	Some users prefer warm light or adjustable colour temperature.

	People only need light when standing.
	Users in bed or hospital patients may need control while lying down.

	Users can afford energy costs.
	High-energy lighting may disadvantage low-income households.

	Users have 2 free hands to operate switches.
	Parents carrying babies or workers using tools may need hands-free lighting.




Context assumptions
‘Context assumptions’ may be things designers assume about where the lighting is used.
Table 5 – context assumptions
	Context assumption
	Why this might fail

	The room has a fixed furniture layout.
	Furniture moves and the lighting may not suit new layouts.

	Lighting will only be used indoors.
	Outdoor conditions require weather-resistant lighting.

	Users control their environment.
	Rental housing may prevent installing new lighting.

	The space is quiet and stable.
	Public transport or shared spaces need adaptable lighting.

	Lighting is used for one purpose.
	Rooms may be used for studying, relaxing, gaming or sleeping.

	Power is always available.
	Remote areas or emergencies may need solar or battery lighting.

	The lighting will not affect others.
	Light pollution can disturb wildlife or neighbours.

	People are awake when lights are on.
	Night-shift workers need lighting that supports circadian rhythm.




[bookmark: _Toc243913739]Assumption detective – why lighting fails
Sample answer:
Table 6 – completed assumption detective table
	Lighting system product
	User assumption
	Context assumption
	Impact
	Possible disruption

	Wall light switch
	Users can reach the switch easily.
	Switches are placed at a standard height in all rooms.
	Children, users who use a wheelchair or older users may not be able to turn lights on or off independently.
	Motion sensors, voice control, app control or adjustable switch heights.

	Desk lamp
	Users are sitting at a desk and working close to the light.
	The space is used for studying or reading only.
	The lamp may not work well for other activities like drawing, crafting or working in different positions.
	Flexible lighting arms, portable lights or adjustable brightness and direction.

	Motion sensor light
	Users are constantly moving.
	The space requires short bursts of light.
	Light may turn off when someone is sitting still (reading, studying or working).
	Smart sensors that detect presence, manual override controls or adaptive timing systems.




Activity 2.2 – assumption detective table
Work in pairs or groups of 3 to analyse one lighting product. Think about age, ability, environment, behaviour and energy use. Complete the table below and share discoveries with the rest of the class.
Table 7 – assumption detective table
	Lighting system product
	User assumption
	Context assumption
	Impact
	Possible disruption

	
	
	
	
	




[bookmark: _Toc243913740]Lesson 3
[bookmark: _Toc243913741]Lighting failures
[bookmark: _Toc243913742]Design failure framework
The ‘design failure framework’ is a way of analysing why a product, system or design solution does not work effectively for users or contexts. Instead of only studying successful designs, designers deliberately investigate failures, limitations or unintended consequences to identify opportunities for improvement or innovation.
The framework encourages designers to examine a product through different lenses to uncover assumptions, gaps and overlooked users.
Key ideas in a design failure framework
User failure: the design does not meet the needs, abilities or behaviours of users.
Example: a light switch is placed too high for children or users who a wheelchair.
Context failure: the design does not work well in the environment where it is used.
Example: outdoor lighting that creates glare or light pollution.
Functional failure: the design does not perform its intended task effectively.
Example: a desk lamp that does not provide enough brightness for reading.
Sustainability failure: the design wastes energy, materials or has negative environmental impacts.
Example: lighting that consumes excessive electricity.
Behavioural failure: the design encourages unintended or problematic behaviours.
Example: bright street lighting that disrupts sleep cycles.
Why designers use it
Using a design failure framework helps designers to:
identify design opportunities
challenge assumptions
design more inclusive and sustainable solutions
develop disruptive or innovative ideas.
[bookmark: _Toc243913743]Lighting failure analysis table
Sample answer:
Table 8 – completed lighting failure analysis
	Lighting failure example
	What is the problem?
	Who is affected?
	Why does the lighting fail?
	Possible design improvement

	Blue light from devices at night
	Blue light suppresses melatonin and disrupts sleep.
	Teenagers and shift workers
	Devices emit high levels of blue light at night.
	Night mode filters, adaptive lighting or warmer colour temperature

	Classroom glare from windows
	Bright sunlight reflects off screens or desks.
	Students and teachers
	Poor placement of lights and windows causes glare.
	Diffused lighting, adjustable blinds or indirect lighting

	Poorly lit walkways
	Dark areas reduce visibility and increase safety risks.
	Pedestrians and older people
	Lighting is too dim or spaced too far apart.
	Motion sensor lights, solar pathway lighting or reflective surfaces




Activity 3.1 – lighting failure analysis table
Work in pairs or small groups. Each group receives one lighting failure case study to analyse.
Table 9 – lighting failure analysis table- blank
	Lighting failure example
	What is the problem?
	Who is affected?
	Why does the lighting fail?
	Possible design improvement

	
	
	
	
	


Activity 3.2
Respond verbally to the following questions:
What assumptions did the designer make?
Who was overlooked in the design?
How could this lighting system be improved?


[bookmark: _Toc243913744]Lesson 4
[bookmark: _Toc243913745]Understanding users in lighting design
[bookmark: _Toc243913746]Research tools to understand users
Persona user profile
A ‘persona user profile’ is a fictional profile that represents a typical user. It describes who they are and their needs, behaviours and frustrations.
Figure 5 – sample of a persona user profile
[image: Persona user profile infographic for a 15-year-old student named Sam studying at night in a shared bedroom. Sections include 'Needs' (adjustable brightness, focused task lighting, lighting that doesn't disturb others and reduced screen glare), 'Frustrations' (too bright ceiling light, desk lamp glare and limited lighting control), and 'Goals' (focus on homework and maintain comfortable lighting). A photo of Sam is included.]
Empathy map
An ‘empathy map’ is a tool that explores what a user thinks, feels, says and does in a particular situation.
Figure 6 – sample of an empathy map
[image: Empathy map for user Sam, age 15, studying at night in a shared bedroom, presented with sections labeled 'Thinks', 'Feels', 'Says' and 'Does'. Key details include Sam’s concerns about lighting affecting concentration and siblings, feelings of frustration and worry, specific complaints about ceiling and desk lamps, and actions taken to adjust lighting and laptop position for better study conditions.]
Scenario sketch
A ‘scenario sketch’ is a short, illustrated story showing how a user interacts with a product or an environment.
Figure 7 – sample of a scenario sketch
[image: A sketch showing a person working on a laptop at a desk with a lit desk lamp, while another person sleeps in a bed in the background. The scene highlights a quiet, focused nighttime environment with light rays emanating from the lamp and ceiling light.]
Activity 4.1 – create a persona user profile
Select a user related to your 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). Complete a fictional persona user profile in the table below.
Table 10 – persona user profile planning table
	User name and demographics
	

	Situation
	

	Needs
	

	Frustrations
	

	Opportunities for better lighting
	




Activity 4.2 (optional) – create an empathy map
Table 11 – empathy map planning table
	Thinks
	Feels

	Says
	Does




[bookmark: _Toc243913747]Lesson 5
[bookmark: _Toc243913748]Designer responsibility in lighting design
[bookmark: _Toc243913749]Considering the impact of design
As designers, it is important to think about how the products, systems and environments we create affect people, society and the environment. Designers need to consider both the positive and negative impacts their designs may have now and in the future. These impacts should be considered throughout the design and production process.
Designers often respond to community expectations and may highlight environmentally friendly or ethical choices in their designs. This can also make their products more appealing to consumers.
A product, system or built environment can affect individuals, society and the natural environment in different ways. Before starting a design, designers may consider factors such as:
impacts on individuals and society, including
personal values and individual needs
cultural beliefs and community expectations
safety, health and wellbeing
economic factors and employment.
ethical considerations, including
the rights of consumers
advertising and marketing practices
intellectual property
privacy and responsible testing.
environmental considerations, including
the life cycle of a product
pollution, waste and landfill
energy use and sustainability
impacts, such as global warming.
When designers think about how a design may impact individuals, society and the environment, they can better understand both the advantages and disadvantages a product or system may create.
[bookmark: _Toc243913750]Designer responsibilities
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.


[bookmark: _Toc243913751]Lighting responsibility analysis table
Designers do not only think about how products work. They must also consider how their design impacts people, society and the environment.
Activity 5.1 – lighting responsibility analysis table
Work in pairs or small groups to analyse a lighting example and identify its impacts.
Table 12 –lighting responsibility analysis table
	Lighting example
	Social impact
	Ethical considerations
	Environmental impact
	Possible design improvement

	
	Positive:
Negative:
	
	Positive:
Negative:
	



	Consideration of the impact or effect on behaviour:


Guiding questions for students when considering impact or effect of lighting on behaviour
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?
How might fluorescent classroom lighting affect students differently?
What feelings might neurodivergent students experience under flickering or buzzing lights?
What behaviours could show that a student is uncomfortable with the lighting?
How could improved lighting positively affect concentration and participation?
How might bright phone screens at night affect a person’s sleep or mood?
What behaviours might blue light encourage before bedtime?
Why do people continue scrolling even when they feel tired?
How could adaptive lighting or night mode change user behaviour?
What feelings might users experience after extended screen use at night?


Sample answer:
Table 13 – sample lighting responsibility analysis table
	Lighting example
	Social impact
	Ethical considerations
	Environmental impact
	Possible design improvement

	Streetlights in residential areas
	Positive: improves safety and visibility for pedestrians and drivers and supports night-time activity.
Negative: can disturb sleep if light enters homes.
	Designers must consider residents’ comfort and privacy. Lighting should improve safety without negatively affecting people’s wellbeing.
	Positive: can reduce accidents and increase safe night travel.
Negative: light pollution can disrupt wildlife, such as insects and birds, and waste energy.
	Shielded lighting to direct light downward, motion sensors, warmer colour temperatures or smart lighting systems that dim late at night.

	Bright classroom lighting
	Helps students see clearly.
	Glare may affect students with sensory sensitivities.
	High energy consumption.
	Adjustable brightness LEDs.

	Phone screens at night
	Allows communication and entertainment.
	Blue light disrupts sleep cycles.
	Energy use and electronic waste.
	Night mode or adaptive lighting.




[bookmark: _Toc243913752]Lesson 6
[bookmark: _Toc243913753]Emerging technologies in lighting design
[bookmark: _Toc243913754]What are emerging technologies?
Emerging technologies are new or developing technologies that are beginning to change how products are designed and used. They often improve performance or efficiency or create completely new ways of solving problems. Designers explore emerging technologies to develop smarter, more sustainable and more responsive lighting solutions.
We can see emerging technologies used in many modern lighting systems. For example, smart lighting allows lights to be controlled using mobile phones, voice assistants or automated schedules. Motion sensors and smart streetlights can detect when people or cars are nearby and adjust brightness automatically to save energy. Circadian lighting systems change colour temperature throughout the day to support natural sleep and alertness patterns. New technologies, such as OLED lighting panels, allow thin, flexible lighting surfaces to be built into walls, furniture or wearable products.
Emerging technologies can have many impacts. They can improve energy efficiency, reduce electricity use and help reduce environmental impacts through technology, such as LED lighting and solar-powered lights. They can also improve safety, comfort and accessibility for users by providing lighting that adapts to different situations. However, designers must also consider challenges, such as cost, electronic waste and privacy issues, when lighting systems collect data or connect to smart networks.
By exploring emerging technologies, designers can create lighting solutions that better meet the needs of users while considering social, ethical and environmental impacts.
Activity 6.1 Jigsaw activity – emerging technology in lighting design
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.
Figure 8 – example of possible jigsaw activity groups
[image: Example of possible jigsaw activity groups include: Group 1 – smart sensors, Group 2 – adaptive lighting, Group 3 – solar lighting, Group 4 – smart lighting systems (IoT), Group 5 – OLED lighting panels and Group 6 – glow-in-the-dark materials.]
[bookmark: _Toc243913755]Emerging technology in lighting 
Sample answer:
Table 14 – sample of emerging technology in lighting solutions
	Technology
	What does it do?
	What problem could it solve?
	Who benefits?
	Design opportunity

	Smart sensors
	Detect movement or presence
	Lights turning on only when needed
	Older users, public spaces
	Automatic lighting systems

	Adaptive lighting
	Adjusts brightness or colour temperature
	Reducing eye strain or sleep disruption
	Students, shift workers
	Lighting that adapts to user needs

	Solar lighting
	Uses renewable solar energy
	Lighting in outdoor or remote areas without electricity
	Communities, pathways
	Sustainable outdoor lighting

	Smart lighting systems (IoT)
	Connects lights to apps or voice control
	Poor lighting control or wasted energy
	Home users, offices
	Fully automated lighting environments

	Circadian lighting
	Changes colour temperature throughout the day
	Disrupted sleep patterns or low alertness
	Students, office workers, hospitals
	Lighting that supports human health

	OLED lighting panels
	Thin, flexible lighting surfaces
	Bulky or limited lighting placement
	Designers, architects
	Lighting integrated into walls, furniture or clothing

	Bioluminescent lighting
	Uses living organisms to produce light
	Energy use in lighting systems
	Cities, researchers
	Living or low-energy lighting systems

	Glow-in-the-dark materials
	Absorb light and glow in darkness
	Emergency lighting or power outages
	Public buildings, pathways
	Passive safety lighting systems




Activity 6.2 – emerging technology in lighting
Research the different types of lighting available within the emerging technology.
Table 15 – emerging technology in lighting solutions
	Technology
	What does it do?
	What problem could it solve?
	Who benefits?
	Design opportunity

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Sample answer:
Table 16 – sample of smart sensors in lighting solutions
	Technology
	What does it do?
	What problem could it solve?
	Who benefits?
	Design opportunity

	Motion sensors
	Detect movement and automatically turn lights on or off
	Lights being left on when no one is using the space
	Home users, schools, offices
	Energy-efficient automatic lighting

	Presence sensors
	Detect when someone is in a room, even if they are not moving
	Lights turning off while someone is still in the space
	Students, office workers
	Reliable lighting for study and work environments

	Daylight sensors
	Measure natural light levels and adjust artificial lighting
	Wasting energy when there is already enough daylight
	Schools, offices, commercial buildings
	Lighting systems that automatically dim during the day

	Safety sensors
	Detect movement in dark outdoor areas
	Unsafe pathways or car parks at night
	Pedestrians, older users, public spaces
	Smart streetlights that brighten when people approach

	Occupancy sensors
	Detect how many people are in a space and adjust lighting accordingly
	Over-lighting large spaces when only a few people are present
	Offices, classrooms, conference rooms
	Smart-building lighting systems

	Environment sensors
	Detect environmental conditions, such as time of day or activity
	Lighting that does not match the activity (for example, too bright for relaxing)
	Home users, healthcare environments
	Lighting that adapts to user behaviour




[bookmark: _Toc243913756]Lesson 7 
[bookmark: _Toc243913757]Planning and conducting lighting experiments
[bookmark: _Toc243913758]Lighting experimentation
Designers test lighting to understand how light behaves with different materials, directions and environments. They might test any of the following concepts, which will provide observable results of how their light may work in context.
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.
Note: undertaking investigations will help students gather evidence to support their design opportunity statement. There are some ideas for appropriate experimentation outlined below for your consideration.
Experiment 1 – diffusion test
Investigation question: How can materials soften or spread light?
Equipment
LED torch or desk lamp
Tracing paper
Tissue paper
Frosted plastic
Baking paper
White card
Light sensor app (optional)
Procedure
Turn on the light source.
Place the light behind one material.
Observe how the light spreads.
Record brightness and softness.
Repeat with each material.
Data table
Complete the data table below with your results and observations.
Table 17 – data table for diffusion test
	Material
	Light brightness
	Light spread
	Observations

	Tracing paper
	
	
	

	Tissue paper
	
	
	

	Frosted plastic
	
	
	

	Baking paper
	
	
	


Reflection questions
1. Which material diffused light the best?
	


Why might designers use diffusion materials in lighting?
	


How could this influence your design?
	


Experiment 2 – directional lighting test
Investigation question: How does the direction of light affect visibility and comfort?
Equipment
Desk lamp or torch
Books or blocks to change the angle
A notebook
Object to illuminate (pencil or model)
Ruler
Procedure
1. Shine the light directly above the object.
Record the shadow length and visibility distance by measuring in millimetres.
Move the light to the side.
Move the light behind the object.
Observe changes in shadow and visibility.
Data table
Complete the data table below with your results and observations.
Table 18 – data table for directional lighting test
	Light position
	Shadow length (mm)
	Visibility distance (mm)
	Observations

	Above
	
	
	

	Side
	
	
	

	Behind
	
	
	


Reflection questions
Which position created the least glare?
Where is directional lighting important?
Experiment 3 – glare investigation
Investigation question: What causes glare and how can designers reduce it?
Equipment
Lamp or torch
Reflective surfaces (such as foil, metal or glossy plastic)
Matte surfaces (such as cardboard or fabric)
Procedure
1. Shine the light onto each surface.
Observe how the light reflects.
Note brightness and discomfort.
Use the rating table below to complete the data table that follows.
Table 19 – rating table for the glare investigation
	Rating
	Reflection strength
	Glare level

	1 – very low
	Almost no light reflected
	No noticeable glare

	2 – low
	Small amount of light reflected
	Slight glare, not distracting

	3 – moderate
	Clear reflection visible
	Noticeable glare that may affect comfort

	4 – high
	Strong reflection from the surface
	Strong glare that is uncomfortable

	5 – very high
	Very bright or mirror-like reflection
	Extremely harsh glare that makes viewing difficult


Data table
Complete the data table below with your results and observations.
Table 20 – data table for the glare investigation
	Surface
	Reflection strength
	Glare level
	Observations

	Aluminium foil
	
	
	

	Glossy plastic
	
	
	

	Cardboard
	
	
	

	Fabric
	
	
	


Reflection questions
Which surfaces created the most glare?
How could designers reduce glare in lighting products?
Experiment 4 – light colour temperature investigation
Investigation question: How does light colour temperature influence mood and comfort?
Equipment
Warm light LED
Cool light LED
Smartphone camera
Room with dim lighting
Procedure
1. Turn on the warm light.
Observe the atmosphere of the space.
Turn on the cool light.
Compare brightness and mood.
Use the rating table below to complete the data table that follows.
Table 21 – rating table for the light colour temperature investigation
	Rating
	Brightness
	Mood effect

	1 – very low
	Very dim, difficult to see clearly
	Very calming or sleepy

	2 – low
	Soft light with low visibility
	Relaxed and comfortable

	3 – moderate
	Balanced brightness for general use
	Neutral or balanced mood

	4 – high
	Bright light for focused tasks
	Alert, energetic or active

	5 – very high
	Extremely bright or intense light
	Overstimulating, stressful or uncomfortable


Data table
Complete the data table below with your results and observations.
Table 22 – data table for the light colour temperature investigation
	Light type
	Brightness
	Mood effect
	Observations

	Warm light
	
	
	

	Cool light
	
	
	


Reflection questions
Which light felt more relaxing?
Where might designers use warm lighting?
Where might cool lighting be better?
Activity 7.1 – planning lighting experiments
Students plan 2 simple lighting experiments connected to their disruption lens or user problem and record them in the planning scaffold tables below.
Table 23 – experiment 1 planning scaffold
	Aim (What are you testing?)
	Materials
	Method
	Observations
	What does this suggest for design?

	
	
	
	
	


Table 24 – experiment 2 planning scaffold
	Aim (What are you testing?)
	Materials
	Method
	Observations
	What does this suggest for design?

	
	
	
	
	




[bookmark: _Toc243913759]Lesson 8
[bookmark: _Toc243913760]Conducting experiments
[bookmark: _Toc243913761]Student experiment documentation page
Activity 8.1
Students complete the table below for each experiment and can also include sketches, labelled diagrams, short written observations, photos or data tables. 
	Experiment title
	

	Aim 
What are you investigating?
	

	Method 
What steps did you follow?
	

	Observations
What happened during the experiment?
What does this suggest for lighting design?
How might this influence your design idea?
	




[bookmark: _Toc243913762]Lesson 9
[bookmark: _Toc243913763]Analysing experimentation results
[bookmark: _Toc243913764]Documentation of experimentation
Activity 9.1 – documenting the experimentation results
Table 25 – experiment 1 analysis table
	What happened in the experiment?
	What does this tell us about lighting?
	How might this influence design ideas?

	
	
	


Table 26 – experiment 2 analysis table
	What happened in the experiment?
	What does this tell us about lighting?
	How might this influence design ideas?

	
	
	




[bookmark: _Toc243913765]Lesson 10
[bookmark: _Toc243913766]Design opportunity statement
[bookmark: _Toc243913767]What is a design opportunity statement?
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.
Example (lighting context): a student studying at night in a shared bedroom needs adjustable lighting that reduces glare and does not disturb others.
Designers use a design opportunity statement to focus their ideas and develop solutions that respond to real user needs.
Activity 10.1 – design opportunity statement scaffold table
Table 27 – design opportunity statement scaffold
	My user
	Lighting problem
	Evidence from research
	Evidence from experiments
	Design opportunity

	
	
	
	
	


Activity 10.2 – my design opportunity statement
There is an opportunity to design a lighting system that …
	


This could respond to …
	


Further investigation is need into …
	




Note: 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 design → prototype → test → evaluate → 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.
[bookmark: _Toc243913768]Lesson 11
[bookmark: _Toc243913769]Ideation and divergent thinking
[bookmark: _Toc243913770]Where are we now?
Figure 9 – design and production flow chart steps for prototyping a lighting solution
[image: A horizontal process diagram showing the stages of a design process for a lighting design project. The stages are presented from left to right.

Define the problem: investigate lighting. Designers investigate the design problem and user needs.
Output: design opportunity statement and user research.

Generate ideas: sketch concepts.
Designers explore multiple ideas before choosing a solution. Output: concept sketches and design annotations. An arrow beneath this stage points upward, drawing attention to the 'Generate ideas' phase. This is where we are up to in the process now. 

Digital modelling: CAD development (Onshape). Designers transform sketches into 3D models. Output:
CAD model.

Prototype: CAM and fabrication. Designers build prototypes to test their ideas. Technologies may include: 3D printing, laser cutting and hand fabrication. Output: prototype model.

Test: evaluate the prototype. Designers test prototypes with users.
Output: test results and user feedback.

Iterate: improve the design. Designers refine the solution. Output:
improved design.

Communicate: present the design.
Designers share their solution using:
drawings, CAD models, prototypes and design folio. Output: final design solution.

The diagram visually represents a sequential design process progressing from defining the problem through idea generation, digital modelling, prototyping, testing, iteration and finally communicating the completed design solution.
]
[bookmark: _Toc243913771]Thumbnail sketching
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
Figure 10 – examples of thumbnail sketches
[image: Illustration divided into 4 labeled sections showcasing different lighting types: adjustable lamps, wall-mounted lighting, wearable lighting and foldable lighting. Each section contains detailed sketches of various lighting devices, highlighting design variety and functionality, such as desk lamps, wall sconces, headlamps and portable, foldable lights.]
Figure 11 – examples of thumbnail sketches with annotation and analysis
[image: A slide titled 'Thumbnail sketches – example' with the instruction 'Generate 6 to 8 thumbnail sketches.' The slide presents 3 concept sketches for innovative lighting products in a three-column table labelled Concept 1, Concept 2 and Concept 3. Each column contains a hand-drawn concept sketch with annotations and a written evaluation describing its advantages and limitations.

Concept 1 – solar-powered lamp. A hand-drawn sketch of a small outdoor lamp mounted on a circular base with an angled solar panel above the light. Labels identify the solar panel, LED light and rechargeable battery. Small sun and moon symbols indicate daytime charging and nighttime use. Description below the sketch: can work off-grid, useful for outdoor areas or power outages.
Rechargeable battery allows lighting at night after daytime charging.
Could be used in remote communities or outdoor environments where electricity access is limited.

Concept 2 – floating levitation light. A hand-drawn sketch of a glowing light bulb levitating above a circular magnetic base. Labels identify the floating bulb, magnetic base, futuristic design and notes no wires needed! Description below the sketch: creates a futuristic aesthetic that disrupts traditional lamp design.
No visible wires between bulb and base, improving visual appeal.
Magnetic levitation technology may be expensive to manufacture.
Might use more energy than a standard lamp to maintain levitation.

Concept 3 – smart, colour-changing lamp. A hand-drawn sketch of a cylindrical smart lamp displaying multiple colours beside a smartphone. Labels identify touch control, multiple colours, app controlled, change colours with your phone and adjustable mood lighting. Description below the sketch: allows users to customise lighting colour and brightness for different moods.
App control increases convenience and accessibility.
Energy-efficient LED technology can reduce electricity consumption.
Requires smartphone connectivity, which may not suit all users.

The slide demonstrates how thumbnail sketches communicate multiple design ideas quickly using annotated concept drawings supported by brief evaluations of each concept's functionality, benefits and limitations.]


Activity 11.1 – disruptive lighting thumbnail sketches
Students produce 6 thumbnail sketches for their lighting design in 5 minutes, including brief annotations explaining the ideas.
	
	
	

	
	
	


Activity 11.2 – peer critique of thumbnail sketches
	Glow
	

	Grow
	


[bookmark: _Toc243913772]Design decision matrix
Designers often generate several possible ideas before choosing the best solution. A ‘design decision matrix’ helps compare ideas using important design criteria so that decisions are logical and evidence based.
Score each design idea that you made a concept sketch of against the criteria using a rating scale.
Table 28 – example rating scale
	Rating
	Meaning

	1
	Poor – does not meet the criteria

	2
	Fair – partly meets the criteria

	3
	Good – meets the criteria well

	4
	Excellent – strongly meets the criteria


Activity 11.3 – design decision matrix
Write the score for each of your concept sketch ideas in the design decision matrix.
Table 29 – example of a design decision matrix
	Criteria
	Concept A
	Concept B
	Concept C

	Function
	
	
	

	Sustainability
	
	
	

	Innovation
	
	
	

	Feasibility
	
	
	

	User needs
	
	
	

	Total score
	
	
	


Write a short explanation answering the following questions:
Which idea scored the highest?
Why is this idea the most suitable solution?
How does it respond to your user needs or design opportunity?
Sample answer:
Table 30 – completed example of a design decision matrix
	Criteria
	Concept A
	Concept B
	Concept C

	Meets user needs
	4
	2
	3

	Reduces glare
	3
	2
	4

	Sustainable
	3
	4
	2

	Ease of use
	4
	3
	3

	Total score
	14
	11
	12




[bookmark: _Toc243913773]Lesson 12
[bookmark: _Toc243913774]Refining ideas with S.C.A.M.P.E.R and modelling
[bookmark: _Toc243913775]S.C.A.M.P.E.R
Transform existing ideas by using S.C.A.M.P.E.R to modify your designs.
Figure 13 – example of S.C.A.M.P.E.R applied to a disruptive lighting solution idea
[image: Diagram poster illustrating SCAMPER lighting innovation concepts using emerging technologies. It features 8 labeled sections with sketches of adjustable lamps demonstrating ideas like substituting power sources, combining functions, adapting to environments, modifying colours, repurposing uses, magnifying projection and rearranging components, each with brief descriptions and questions to inspire creative lighting design.]
S – Substitute
Replace a material or component.
Example: replace plastic shade with recycled acrylic
C – Combine
Merge 2 ideas.
Example: lamp + phone charger
A – Adapt
Use ideas from other products.
Example: lighting inspired by streetlights
M – Modify
Change size or shape.
Example: adjustable light panels
P – Put to another use
Use lighting differently.
Example: lamp that helps regulate sleep
E – Eliminate
Remove unnecessary parts.
Example: minimalist lighting system
R – Reverse
Change orientation.
Example: upward indirect lighting
Activity 12.1 – idea refinement using S.C.A.M.P.E.R
Take your highest-ranking concept from the design decision matrix and apply S.C.A.M.P.E.R prompts to refine it further.
Table 31 – S.C.A.M.P.E.R prompts
	S.C.A.M.P.E.R prompt
	Idea improvement

	Substitute
	

	Combine
	

	Adapt
	

	Modify
	

	Put to another use
	

	Eliminate
	

	Reverse
	


Activity 12.2 – aluminium foil modelling
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 – peer feedback activity
Instructions on the PowerPoint. 


[bookmark: _Toc243913776]Lesson 13
[bookmark: _Toc243913777]CAD introduction to Onshape
Activity 13.1 – getting started in Onshape
1. Log in to Onshape
Open a web browser.
Go to https://cad.onshape.com.
Log in after creating an account with school email details.
Create a new document
1. Select Create.
Select Document.
Name it ‘Lighting prototype’.
Select OK.
Designers organise their models inside documents so they can edit and improve designs easily.
Creating the lamp base
1. Start a sketch.
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.
A sketch is a 2D drawing used to build a 3D model.
Figure 14 – screenshot of creating a sketch in the top plane
[image: Visual of what the Onshape interface looks like when you follow Step 1 – start a sketch.]
[image: Visual of what the Onshape interface looks like when you follow Step 1 – start a sketch.]
Image created using OnShape and is licensed under the OnShape Terms of Use.
Draw the lamp base shape
1. Select the Centre point circle tool.
Click once in the centre.
Drag outward to create a circle.
Add dimensions
1. Select the Dimension tool.
Select the circle.
Enter 120 mm.
This sets the diameter of the lamp base.
Figure 15 – screenshot of creating a centre point circle
[image: Visual of what the Onshape interface looks like when you follow Step 3 – add dimensions.]
Image created using OnShape and is licensed under the OnShape Terms of Use.
Turn the sketch into 3D
1. Select Extrude.
Select the circle.
Set depth at 20 mm.
Select the checkmark: ✔.
You now have a 3D lamp base.
Figure 16 – screenshot of symmetrical extrusion
[image: Visual of what the Onshape interface looks like when you complete the steps to building a 3D lamp base.]
Image created using OnShape and is licensed under the OnShape Terms of Use.
Activity 13.2 – creating a cable hole
Lighting products require space for wiring.
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.
This cuts a hole through the base.
Figure 17 – screenshot of removing a circle from a solid shape
[image: Visual of what the Onshape interface looks like when you follow the steps to creating a cable hole.]
[image: Visual of the final product of a cable hole cut through the 3D lamp base in Onshape.]
Image created using OnShape and is licensed under the OnShape Terms of Use.


[bookmark: _Toc243913778]Lesson 14
[bookmark: _Toc243913779]CAD modelling
Activity 14.1 – creating the lamp stem
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.
You now have the lamp stem.
Figure 18 – screenshot of extruding the lamp stem
[image: Visual of what the Onshape interface looks like when you follow the steps to creating the lamp stem.]
Image created using OnShape and is licensed under the OnShape Terms of Use.
Activity 14.2 – creating the lamp shade
1. Select the top of the stem.
Select Sketch, then Sketch plane – Mate connector.
Draw a large circle.
Set the diameter at 140 mm.
Figure 19 – screenshot of creating a lamp shade
[image: Visual of what the Onshape interface looks like when you create the map shade.]
Image created using OnShape and is licensed under the OnShape Terms of Use.
Select Extrude.
Set the depth at 40 mm.
Figure 20 – screenshot of extruding the lamp shade
[image: Visual of what the Onshape interface looks like when you finish creating the lamp shade.]
Image created using OnShape and is licensed under the OnShape Terms of Use.
Hollowing the shade
Real lampshades are hollow.
1. Select the Shell tool.
1. Select the top and bottom faces.
1. Set the thickness at 2 mm.
Now the lampshade has a hollow interior.
Figure 21 – screenshot of hollowing the lamp shade
[image: Visual of what the Onshape interface looks like when hollow the lamp shade.]
Image created using OnShape and is licensed under the OnShape Terms of Use.

[bookmark: _Toc243913780]Lesson 15
[bookmark: _Toc243913781]CAD refinement and preparing for production
Activity 15.1 – refining the design
Designers refine products to improve function and aesthetics.
Fillet (rounded edges)
1. Select Fillet.
1. Select the edge of the base in front view.
1. Enter 3 mm.
Rounded edges make designs safer and more attractive.
Figure 22 – screenshot of filleting the base edge
[image: Visual of what the Onshape interface looks like when you round the edges of the base.]
Image created using OnShape and is licensed under the OnShape Terms of Use.
Once you have created the basic form of a lighting design, there are many Onshape features that can be used to personalise and refine it, including adding the supports.
Table 32 – common Onshape tools to individualise designs
	Onshape tool
	Purpose
	Example for a lighting design

	Fillet
	Rounds edges for comfort and aesthetics.
	Create smooth edges on the lamp base or shade.

	Chamfer
	Creates angled edges.
	Give the lamp a modern, geometric appearance.

	Shell
	Hollows out a solid body.
	Turn a solid lampshade into a realistic, hollow lampshade for the light source.

	Draft
	Adds tapered faces.
	Create a lampshade that widens towards the bottom.

	Hole
	Adds precise holes.
	Create cable exits, ventilation holes or mounting points.

	Linear pattern
	Repeats a feature in a straight line.
	Add rows of ventilation slots or decorative cut-outs.

	Circular pattern
	Repeats features around an axis.
	Create evenly spaced perforations or decorative holes around the shade.

	Mirror
	Duplicates features symmetrically.
	Ensure both sides of the lamp have identical details.

	Sweep
	Creates geometry along a path.
	Design curved lamp arms or decorative tubing.

	Loft
	Blends between 2 different profiles.
	Create an organic or sculptural lampshade.

	Revolve
	Rotates a sketch around an axis.
	Model a vase-shaped lamp base or rounded shade.

	Split
	Divides a part into sections.
	Design removable covers or multi-material components.

	Boolean
	Combines, subtracts or intersects parts.
	Cut decorative shapes from a lampshade or merge components.

	Extrude remove
	Removes material from a sketch.
	Create logos, patterns or openings for light diffusion.

	Text
	Embosses or engraves words.
	Add a name, initials, logo or decorative quote to the lamp.

	Appearance/
colour
	Changes part colours and materials.
	Present different colour schemes for the final design.

	Configurations
	Creates multiple design variations.
	Compare different lamp heights, colours or shade styles in one model.


Students could personalise their lighting design by:
adding decorative perforations that project patterns when illuminated
engraving their name or a custom logo
designing unique geometric, organic or biomimetic lamp shades
creating interchangeable shades using different configurations
including cable management channels or wireless charging bases
adding textured surfaces using repeated patterns
designing adjustable lamp heads or articulated arms
creating modular components that can be swapped or upgraded
using colour and material finishes to suit different interior styles (such as Scandinavian, industrial, minimalist or retro).
Preparing files for manufacturing
To manufacture your design, you must export it.
For 3D Printing
1. Right click Part.
1. Select Export.
1. Choose STL.
For laser cutting, select the export format: DXF.
Reflection questions
	What part of your design works best?
What could you improve?
How does your design respond to the user need?


Table 33 – common troubleshooting in Onshape
	Problem
	Cause
	Fix

	Sketch won’t extrude.
	Sketch is not closed.
	Zoom in and check for gaps between lines.
Close the shape.

	Extrude is not working.
	The wrong feature type is selected.
	Check whether you selected:
New
Add
Remove

	Shape is too small or too big.
	No dimensions were added.
	Use the Dimension tool to control size.
Example:
lamp base = 120 mm

	Model looks broken.
	Sketch is placed on the wrong plane.
	Restart the sketch and select:
Top plane
Front plane
Right plane

	Export file won’t print.
	Wrong file format is selected.
	For 3D print, select STL.
For laser cutting, select DXF.

	Walls are too thin.
	3D printers cannot print thin walls.
	Minimum wall thickness is 
2–3 mm.

	Floating parts appear.
	The parts are not connected to the model.
	Check if the extrude option is New instead of Add.


Quick student checklist
Before exporting your design, ensure the following points are completed:
☐ Dimensions were checked.
☐ Wall thickness is greater than 2 mm.
☐ Base is stable.
☐ Parts are connected.
☐ File is exported correctly.

Note: the following pages include a template for the assessment task, which can be adopted or adapted to suit your context. This portfolio is due to be submitted after Lesson 10 in the program, although is placed here in the support resource for ease of use.
[bookmark: _Toc243913782]Student support resource – design investigation portfolio template
[bookmark: _Toc243913783]Disruptive lighting design project
Year 9 – Design Innovation Technology
	Student name:
	

	Class:
	

	Teacher:
	


[bookmark: _Toc243913784]Contents
1. Project overview
1. Disruption lens selection
1. Assumption audit – existing lighting
1. User research
1. Designer responsibility
1. Emerging technology research
1. Lighting experiments
1. Design opportunity statement
1. Idea generation
1. Concept evaluation
1. CAD development
1. Prototype production
1. Activity 19.1 Prototype testing
Activity 20.1 Evaluating prototype solutions
Activity 25.2 Final prototype documentation
Activity 25.3 Final evaluation


[bookmark: _Toc243913785]Project overview
Design challenge
Lighting systems often make assumptions about users, contexts and environments. Your task is to investigate lighting design and identify an opportunity to develop an innovative solution.
Project goals
You will:
investigate existing lighting systems (Activities 1.2, 2.1, 2.2, 3.1)
identify user needs (Activities 3.2, 4.1, 4.2, 10.1, 10.2)
explore lighting behaviour through experimentation (Activities 7.1, 8.1, 9.1)
generate innovative ideas (Activities 11.1, 11.2, 11.3, 12.1, 12.2)
develop and test prototypes (Activity 19.1)
evaluate the effectiveness of your design (Activities 20.1, 23.1, 23.3).
[bookmark: _Toc243913786]Disruption lens selection
Choose one disruption lens for your investigation:
☐ Diverse users
☐ Diverse contexts
☐ Behaviour-changing light
☐ Low-impact systems
Justification
Why does this area need improvement?
	


[bookmark: _Toc243913787]Assumption audit – existing lighting
Analyse 2 to 3 existing lighting products or systems. You can use any of the information from Activity 2.2.
	Lighting product (include an image and caption)
	Assumptions about users
	Assumptions about context
	Assumptions about behaviour
	Assumptions about energy or materials

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Explain who or what is excluded, disadvantaged or negatively impacted.
	




[bookmark: _Toc243913788]User research
Provide evidence of user insight (for example, an interview, persona user profile, empathy map, scenario sketch or observation). You could use your work from Activities 4.1 and 4.2.
	Name
	

	Age
	

	Situation
	

	Needs
	

	Frustrations
	

	Goals
	

	Opportunities for better lighting
	



	Thinks
	Feels

	Says
	Does




Describe your target user.
	User description
	

	User needs
	

	Challenges faced by the user
	

	Clear explanation of the unmet need
	


[bookmark: _Toc243913789]Designer responsibility
Designers must consider:
ethical impacts
environmental sustainability
social responsibility
accessibility.
Reflection question
How could lighting design affect people or the environment?
	


[bookmark: _Toc243913790]Emerging technology research
Research a technology that could influence lighting design.
Technology investigated:
	


How it works:
	


How technology changes what the lighting can do:
	


How it impacts designer’s responsibilities:
	


[bookmark: _Toc243913791]Lighting experiments
Conduct 2 lighting experiments and document them on this page. You may prefer to use the scaffolds provided in class. You can use any of your information from Activity 9.1.
Experiment 1
	Title
	

	Aim
	

	Method
	

	Observations or results
What happened during the experiment?
What does this suggest for your lighting design?
Include photos and annotations.
	

	Conclusions
How might your findings influence your design idea?
	


Experiment 2
	Title
	

	Aim
	

	Method
	

	Observations or results
What happened during the experiment?
What does this suggest for your lighting design?
Include photos and annotations.
	

	Conclusions
How might your findings influence your design idea?
	



[bookmark: _Toc243913792]Design opportunity statement
Use any of your information from Activity 10.2 to complete the below statements.
There is an opportunity to design a lighting system that:
	


This solution could respond to (explanation of how research and experimentation shaped this decision):
	


Further investigation is needed into:
	


Submit your design investigation portfolio to your teacher as your Assessment task 1.


[bookmark: _Toc243913793]Thumbnail sketching
Generate 6 to 8 thumbnail sketches, as completed in Activity 11.1.
Concept ideas
	Concept
	Sketch
	Notes

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


[bookmark: _Toc243913794]Concept evaluation
Evaluate 3 concepts using the design decision matrix from Activity 11.3.
	Criteria
	Concept A
	Concept B
	Concept C

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


My chosen concept is:
	


My reason for this selection is:
	




[bookmark: _Toc243913795]CAD development
Insert screenshots of your CAD model.
Screenshot 1 – base structure
	


Screenshot 2 – lighting component
	




Screenshot 3 – final CAD model
	


How did CAD help refine your design?
	




Note: no activities for Lessons 16 to 18 have been recorded in this teacher resource due to the independent and varied nature of student experimentation, prototyping, testing and iteration. All lesson guidance is found in the program and PowerPoint.
[bookmark: _Toc243913796]Lesson 19
[bookmark: _Toc243913797]Prototype testing
Describe how your prototype was produced.
Manufacturing method(s) used:
☐ 3D printing
☐ Laser cutting
☐ Hand fabrication
Materials used:
	


Activity 19.1 
Record your prototype testing results in the table below.
Table 34 – prototype testing
	Test
	Result
	Observation

	Brightness
	
	

	Glare
	
	

	Usability test
	
	

	Stability test
	
	




[bookmark: _Toc243913798]Lesson 20
[bookmark: _Toc243913799]Prototype evaluation
Activity 20.1
Identify the following items in your responses below:
strengths
weaknesses
improvements for next time.
Table 35 – evaluating prototype solutions
	Criteria
	Considerations
	Evaluation

	User needs
	Does it solve the problem?
	

	Functionality
	Does it work effectively?
	

	Sustainability	
	Are materials environmentally responsible?
	

	Aesthetics
	Does the design look appealing?
	


This lighting design successfully improves …
	


However, the design could be improved by …
	




Note: no activities for Lessons 21 and 22 have been recorded in this teacher resource due to the independent and varied nature of student experimentation, prototyping, testing and iteration. All lesson guidance is found in the program and PowerPoint.
[bookmark: _Toc243913800]Lesson 23
[bookmark: _Toc243913801]Final testing, photography and evaluation
Activity 23.1 – final prototype testing
Test your final product against design specifications and user needs. 
Examples of final prototype testing could be:
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?
Activity 23.2 – product photography
Insert photographs of your final design. Label the key design features.


Photo 1 – front view
	


Photo 2 – side view
	





Photo 3 – lighting effect
	




Activity 23.3 – final evaluation
Strengths of the design
☐ User needs
☐ Functionality
☐ Lighting performance
☐ Aesthetics
☐ Sustainability
My design works well because:
	


Limitations of the design
Explain what could be improved. Possible issues include:
glare
stability
size
materials
usability.
	


One limitation of my design is:
	


Future improvements
Describe how the design could be improved. Possible improvements include:
changing materials
modifying the shape
improving the lighting direction
adding technology features.
	


If I were to redesign this product, I would improve it by:
	


Reflection on the design process
Think about your learning during this project.
What was the most successful stage of your design process?
	


What challenge did you overcome during the project?
	


What design skill did you improve the most?
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Functional features

What the lighting product can do

« Adjustable arm for directing light
« Provides focused task lighting
« Built-in LED light

When and where the lighting is used

« Bedrooms, offices, study areas

« Homework or work tasks

Who will use the lighting?

« Students and workers

» People reading or crafting

Materials
What the lighting product is made from

* Metal and plastic body
« LED light components

How much energy the lighting uses

Energy efficient LED

Low power consumption
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Definition Facts/Characteristics

An idea designers believe to be true about users, Often based on prior knowledge or
environments or needs, which must be tested or expectations.
researched. May not apply to all users or situations.

May create exclusion or problems if incorrect.

Examples m Non-examples

Assuming all users prefer bright lighting. User testing showing 80% of students preferred

Assuming classrooms only need one type of dimmable lighting.

lighting. Evidence collected through surveys or

Assuming all users have the same sensory needs. observations.

A proven safety requirement in building
legislation.
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Activity 6.1 — Emerging technology in lighting design

Groups and topics for this activity

Group 1 Group 2 Group 3
Smart sensors Adaptive lighting Solar lighting
Group 4 Group 5 Group 6

Smart lighting systems (loT) OLED lighting panels Glow in the dark materials
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Thumbnail sketches — example

Generate 6-8 thumbnail sketches.

Concept

Sketch

SouR-Poweresd LA P
_Solav pane!

Concept 2
Sketch

FloAtne LEVITRTIoN LT

it, —Foturstc
. 7 vesgiq v
Float N
Bol ba- Ste Nfgj,

Concept 3
Sketch

Smaer, CoLouR -CARNGING L AMP

—~Change oloves
Wt Yo prone

_AAjustayle Lep

Molhyle g
lignh ngy

ColovYS

Can work off-grid, useful for outdoor areas
or power outages.

Rechargeable battery allows lighting at night
after daytime charging.
Could be used in remote communities or

outdoor environments where electricity
access is limited.

Creates a futuristic aesthetic that disrupts
traditional lamp design.

No visible wires between bulb and base,
improving visual appeal. Magnetic
levitation technology may be expensive to
manufacture. Might use more energy than
a standard lamp to maintain levitation.

Allows users to customise lighting colour and
brightness for different moods.

App control increases convenience and
accessibility.

Energy-efficient LED technology can reduce
electricity consumption. Requires smartphone

connectivity, which may not suit all users.
119





image26.png
Substitute

Combine

Traditional power source replaced with
another technology

Lamp combined with another function or
product

Adapt

Modify

e
o)

- (b swanies
A “arvary prone.

St

Lamp adapted for a different environment

Lamp modified for new futures or ighting effects

Put to another use Combine
. y Lawh 4Wiless chaapl
Witeless Swact liging ey g

e b e g ~Smnark poves

T deawologs Srnrt povel

PN | —magmeiccomechrs Rarages

5L yasdes

How could a lamp use wireless power?

What everyday object could be combined with a light?

Modify

Rearrange.

Swark hejeckontighting
f

X

Swact v ipregented

How can a lamp create projection?

What part of the lamp can be rearranged in the design?





image27.png
s 5 z o E23 o I

Search tools...alt/<[ o

[ Defaultgeometry
© Origin
[ Top
[ Front
5 Right
2 Sketch1





image28.png
pe vain & *
JvOvOvavipy v

&) onshape = L
= 6 €
N ‘Fllterbynameartype

® Feawress) 5 11 O e G
Top plane x
 Default geometry

@ O Disable imprinting

Sketch1

© Origin

S e O Show canstrins
@ mron 0 Show expressions
[ Right O Show errors

2 sketeh1 @ e




image29.png
ighting prototype vi=n & &

ryX~vmyL) Bv@ o N 4 —

€ /
ame ortype

=l ¢

etry

v o WD~

Sketet (2) Center point circle





image30.png
Q) onshape = Lighting prototype man & &
=6 ZSWV"E@VV@CVQ@S Bl @0 @ave & %ad OYEBY BV

‘ Extrude1 ‘

Solid Surface
New Add Remove Intersect

¥ [ Fiterbynameor type

® Feawres®) 5 11 O
B v Defauttgeometry

o origin [ ———
D mr, Faces of Sketch 1 x |nt
@ mron Blind
[ Right Depth
2 Sketeh1 @ Direction
Extruce drection ©
Face of Sketch 1 x

v Parts (1)
) part1





image31.png
%) onshape = Lighting prototype van &
6 | 2 Sketeh € & B @~

¥ [Fiterbynameorype | | Extrude?
D ) B 1 G L e

5 ™ Defaultgeometry Intersect

Qa-4ABE 8 B-N @CRve @ead By BBV

o Origin Faces and sketo regions 1o exrude
& op Face of Extrude 1 x
2 Eron Blind
[ Right Depth
2 Sketch1 v @ Direction

Errud direction
Face of Extrude 1

—| (] Starting OSet

O symmetric
O Draft
O Second end position

O Merge with all

Merge scope
Part1 x
—O0— o

~ Parts (0]

ob





image32.png




image33.png
) onshape = Lighting prototype vain & #
2N 0 Zsen B €

® Feawres® 5 11 O
g v Defauitgeometry
<}

© Origin
ETop
[ Front
[ Right

2 Sketch1

Extrude 1

v Parts (1)
) Part1
> Surfaces (1)

¥ [ Fiterbynameor type

8 @~

Solid Surface

New Add

n

‘Sketon curves o extrude
Edge of Sketch 2

Blind
Depth

~ @ Direction

e dirsction
Face of Sketch 2

O Starting offset

O symmetric
O Second end position

- o

vsOav-4 B R@E BN D&Yk B8 EBYEYDVE

Front





image34.png
©) onshape = Lighting prototype vain & &
€/ vOvOverv@Qy A vo l Ov
¥ [P || s

Features @) 57 11 @

+
L d Retch plane
Mate connector
[ Defaultgeometry
O

© Origin pPinting
©§Top

@  mron
m | Rt
2 Sketch1
Extrude 1 T

2 Sketch2 |
Extrude 2 |

‘

O Show constraints
O Show expressions

O Show errors

~ Parts (1)
& Part1
> Surfaces (1)





image35.png
) onshape = Lighting prototype vain & #
E 0 g BEFBBYOOA-ABEE B-U @0 &6 & e d By BB

vy ‘m Extrude 3

Feares(0) 51 11 O Solid  Surface

© befauttgeometry New Add_ Remove Intersect
© Origin
ETop
[ Front
[ Right

2 Sketch1

Extrude 1 O Starting offset

2 sketch2 O Symmetric

Extrude 2 ODraft

Z Sketch3 O Second end position

T

v Parts (2)
) Part1
) Part2

> Surfaces (1)





image36.png
) onshape = Lighting prototype vain & #

9=

i d
B
)
[0}

6 A | 2 Sketch

¥ [ Fiterbynameor type
Feawres1) 53 11 @

 Default geometry
© Origin
ETop
[ Front
[ Right

etch1

Extrude 1

etch2

Extrude 2

v Parts (2)
) Part1
) Part2

> Surfaces (1)

€& 8w~

vOa-





image37.png
©) onshape = Lighting prototype =R, *
= H A Lkt B G @ B W@ AOA-ABE@ 8 B-NDO@ESAVE G Badd BBy O

‘ Fillet1 < R

¥ [ Fiterbynameor type

® reawres12) G111 O
B v Defauttgeometry

Edge Full round

© Origin
©§Top
[ Front Tangent propagation
9 Right Measurement Radius -
2 Sketch1 Control Distance -
xtrude 1 Radius @
Zsewh2 |OAsymmetrio
Extrude 2 O Partial fillet

2 Sketch3 O Variable fillet

> @ Allow edge overflow
Shell 1 O Smooth fillet corners
ety 5 o

v Parts (2)
& Part1
& Part2

> Surfaces (1)




image12.png




image13.png




image14.png
NSW

GOVERNMENT





image15.svg
                              


