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[bookmark: _Toc170381045][bookmark: _Toc207289730][bookmark: _Toc237003205]Unit overview
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.
Students explore the purpose of design, the role of innovation and different forms of innovation through explicit teaching, everyday object analysis and real-world examples. They begin to understand how designers respond to user needs, emerging technologies and changing social and environmental conditions.
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.
Students investigate how sustainability, ethics and legislation shape responsible design practice. This includes understanding how industrial processes, work health and safety (WHS), environmental regulation and social responsibility impact design decisions. Aboriginal and Torres Strait Islander Peoples’ sustainable material Practices provide culturally grounded examples of design that is regenerative, place-based and connected to Country. Ethical considerations, including Indigenous Cultural and Intellectual Property (ICIP), support students to develop respectful, informed approaches to integrating cultural knowledge into design thinking.
The culminating learning experience is a hands-on material innovation project in which students research, design, produce, test and evaluate their own sustainable material sample, such as a bioplastic, biofabric or natural composite. Supported by safe workshop and laboratory practice, material selection and justification and iterative evaluation, students apply innovative design processes to create and refine experimental material prototypes. They document investigations, brainstorming, risk assessments, experimentation, results and evaluations in a structured report or portfolio. This unit intentionally integrates explicit teaching, collaborative design practice, practical experimentation and differentiated learning strategies to ensure students confidently develop the knowledge, ethical awareness, technical skills and critical thinking required for responsible and sustainable design in real-world contexts.
Note: this resource has been designed for easy conversion into a student booklet by removing answers within the response windows and tables. 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: _Toc206495754][bookmark: _Toc237003206]Work health and safety (WHS)
In schools we have access to a range of technologies that have the potential to harm if misused or 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: _Toc237003207][bookmark: _Toc204686535]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

	additives
	Substances added to a material to change or improve its properties, such as colour, strength or flexibility.

	aesthetics
	How a product looks and feels, including its colour, shape, style and visual appeal.

	automation
	The use of machines, computers or technology to perform tasks automatically with little or no human control.

	biodegradable
	A material that can be broken down naturally by microorganisms over time.

	bioplastics
	Plastics made from natural materials such as cornstarch, potato starch, seaweed, sugarcane or other plant-based products instead of fossil fuels like oil.

	compostable
	A material that can break down into natural substances in compost conditions, helping improve soil.

	deformation
	A change in the shape of a material when a force such as stretching, bending or compression is applied.

	design
	The process of planning and developing ideas to create a product, system or solution to meet a need or solve a problem.

	designer
	A person who creates and develops ideas, products or solutions to meet user needs.

	designer responsibility
	The duty of designers to consider the social, environmental, ethical and safety impacts of their designs.

	elasticity
	The ability of a material to stretch or change shape and return to its original form.

	environment 
	The natural surroundings including air, water, land, plants and animals that can be affected by human activities and design decisions.

	ergonomics
	The study of designing products so they are comfortable, safe and easy for people to use.

	ethics
	Moral principles that guide decisions about what is right or fair in design and production.

	fibre
	A thin strand of material used to make textiles or reinforce materials, such as cotton fibres or synthetic fibres.

	flexibility
	The ability of a material to bend without breaking.

	function
	The purpose of a product and what it is designed to do.

	ICIP (Indigenous Cultural and Intellectual Property)
	The rights of Aboriginal and Torres Strait Islander peoples to protect and control their cultural knowledge, stories, designs and traditions.

	improve
	To make a product or idea better by changing or refining parts of the design.

	innovation
	Creating new ideas, products or improvements that solve problems or meet needs in new ways.

	legislation
	Laws and regulations that guide how products are designed, produced and used.

	materials
	The substances used to make products, such as wood, metal, plastics or textiles.

	obsolescence
	When a product becomes outdated, no longer useful or replaced by a newer version.

	plasticiser
	A substance added to plastics to make them softer, more flexible and easier to shape.

	polymer
	A large molecule made of repeating units, commonly used to make plastics and synthetic materials.

	redesign
	Changing or modifying an existing design to improve its function, appearance or sustainability.

	renewable
	A natural resource that can be replaced or replenished naturally over time, such as bamboo or solar energy.

	resin
	A sticky substance that can harden into a solid material, often used in plastics, adhesives or coatings.

	responsibility
	The obligation to make safe, ethical and environmentally aware decisions when designing or producing products.

	solvent
	A liquid used to dissolve or mix substances, often used in manufacturing or chemical processes.

	sustainability
	Designing and using resources in ways that meet current needs without harming the ability of future generations to meet their needs.

	tensile strength
	The ability of a material to resist breaking when it is pulled or stretched.

	user
	The person or group who will use or interact with a product or design.

	Work health and safety (WHS)
	Rules and practices that help keep people safe and prevent injury in workplaces such as workshops or factories.


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: _Toc237003208]Lesson 1 
[bookmark: _Toc237003209]Introduction to design innovation and types of innovation
Activity 1.1
List 2 products or technologies that have changed over time. 
	1
	

	2
	


Explain what makes them ‘better’ today than they used to be.
	


[bookmark: _Toc237003210]What is design? 
Design is the process of solving problems and creating better ways of doing things. Designers look at the world around them and think about how products, systems or technologies can be improved to make life easier, safer, more sustainable or more enjoyable.
In the past, design focused mainly on basic needs like shelter, communication, food and health. Today, because of new technologies and changing global challenges, design is used in almost every part of our lives, from the apps we use to the packaging of our food, the materials we wear and even the ways we protect the environment.
In Design Innovation Technology, you will explore how designers think, plan, test and create solutions. This includes:
identifying real-world problems
brainstorming and testing ideas
using materials and technologies responsibly
designing for people, communities and the planet.
Design is about improving quality of life and shaping a better future through creativity, innovation and purposeful thinking.
Why does design matter in everyday life?
Design matters because it helps make our everyday lives easier, safer, more enjoyable and more efficient. Everything we use, from our phones and clothes to furniture, packaging and transport, has been designed to solve a problem or meet a need.
Designers think carefully about 3 key elements:
function: how well something works
aesthetics: how appealing it looks and feels
ergonomics: how comfortable and easy it is for people to use.
By considering these elements, designers can improve products, create new solutions and enhance quality of life. Good design shapes the world around us and helps us live better every day.
Additional key elements of design
Sustainability: how environmentally friendly the product is across its whole lifecycle, including materials, energy use, durability, biodegradability, recycling and waste impact.
Materials and properties: choosing materials that are suitable, safe, cost-effective and appropriate for the product’s purpose (for example, strength, flexibility, weather resistance).
Innovation: using creative and new approaches to improve designs, solve problems or rethink traditional solutions.
User needs and accessibility: ensuring the design can be used by as many people as possible, including people with disabilities or specific requirements.
Safety: making sure the product is safe to use, meets standards and reduces risks for the user.
Cost and production feasibility: how practical and affordable it is to make, including materials, labour, manufacturing processes and time.
Durability and quality: how long the product lasts and how well it performs over time.
Cultural and ethical considerations: respecting cultural perspectives (including Aboriginal and Torres Strait Islander Knowledge), ethical sourcing of materials, fair labour and responsible production.
[bookmark: _Toc237003211]What is innovation?
Note: a useful literacy strategy could be asking students to highlight key words in their reading of the following text and then write a simplified definition. This will support comprehension and help students to develop an understanding of technical vocabulary. 
‘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, and 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.
Activity 1.2 
My own definition of ‘innovation’ is:
	




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.
	




Activity 1.3
Figure 1 – examples of incremental, disruptive and radical innovations
[image: Real world products which show incremental, disruptive and radical examples of innovation. Photographs include an electric vehicle being charged, a person wearing a virtual reality head set, a smart watch, airpods, solar panels, drones, electric bicycle.]
Sort the cards into incremental, disruptive or radical categories.
Table 3 – sorting types of innovation into categories
	Incremental innovation
	Disruptive innovation
	Radical innovation

	
	
	

	
	
	

	
	
	

	
	
	


[bookmark: _Toc237003212]Lesson 2
[bookmark: _Toc237003213]Design disciplines, everyday object redesign, sustainability and purpose of innovation
Activity 2.1 – design disciplines
The images below do not match to the design professions described. 
Match the correct image of the design discipline to the correct discipline or description.
Table 4 – design discipline descriptions
	Discipline
	Image
	Description

	Product design
	[image: Photograph showing two people reviewing architectural blueprints spread on a table, with one person holding a pen and the other using a tablet. The scene includes a small model house, a rolled-up blueprint, and a compass, indicating a planning or design discussion.]
	Product designers create the objects people use every day, such as kitchen tools, phones, furniture or sports equipment. They focus on usability, function, safety and appearance to make products practical and enjoyable.

	Industrial design
	[image: Photograph of two people working on UX/UI design sketches, featuring wireframes and layout plans with various colored boxes, icons, and annotations. The workspace includes color swatches and a tablet displaying "UX/UI," highlighting collaborative design and user interface planning processes.]
	Industrial designers develop products intended for large-scale production, such as cars, electronics, tools or home appliances. They consider manufacturing processes, efficiency, cost and user needs to ensure products can be produced consistently and affordably.

	Graphic design
	[image: Photograph of a fashion model wearing a bold, high-contrast outfit featuring wide-legged red pants with large black geometric patterns and a matching top with a red and black asymmetrical design. The model poses confidently against a plain gray background, highlighting the dramatic flow and structure of the clothing, accessorized with a black belt and high-heeled shoes.]
	Graphic designers communicate messages visually using images, colour, layout and typography. Their work includes logos, posters, packaging, websites, advertising and branding that helps companies express their identity.

	UX/UI design
	[image: Illustration of various household appliances including a refrigerator, coffee maker, iron, electric kettle, washing machine, microwave, and stove. Each appliance is depicted with simple colors and minimal details, emphasizing common kitchen and laundry equipment.]
	UX (user experience) and UI (user interface) designers help shape how people interact with digital products like apps, websites and software. They ensure designs are intuitive, accessible and enjoyable to use, focusing on layout, navigation and user behaviour.

	Sustainable design
	[image: A futuristic concept car with a sleek, aerodynamic design and glowing blue and purple hues is shown on a reflective surface. The vehicle features large circular wheel covers, smooth curves, and illuminated accents, emphasizing advanced technology and modern aesthetics.]
	Sustainable designers aim to reduce environmental impact by choosing eco-friendly materials, designing for long life and considering the entire lifecycle of a product, from production to disposal or recycling.

	Textiles and fashion design
	[image: A modern armchair with light wooden frame and white cushioned seat and backrest. The chair features woven cane detailing on armrests and angled wooden legs.]
	Fashion and textile designers create clothing, accessories and fabric prints. They explore materials, style trends, function and cultural influences to develop garments that express identity and meet practical needs.

	Architecture
	[image: A digital illustration showcasing renewable energy sources, including solar panels, wind turbines, and a hydroelectric dam, set against a mountainous landscape. The scene highlights sustainable energy generation with glowing accents emphasizing technology and clean power flow.]
	Architects plan and create buildings such as homes, schools, offices and public spaces. They consider structure, safety, sustainability, materials and how people will use the space. Their designs must meet building codes and balance function, aesthetics and environmental impact.

	Interior design
	[image: Photograph of two people collaborating on computer programming in an office setting. One person points at code displayed on a large monitor while the other types on a keyboard, with a laptop showing additional code in the background.]
	Interior designers focus on the inside of buildings, creating functional, safe and visually appealing spaces. They select materials, colours, lighting, furniture and layouts to improve comfort, accessibility and the overall user experience. Their work enhances how people feel and interact within an environment.

	Service design
	[image: Photograph of an interior designer's workspace featuring colorful paint swatches, floor plans, sketches, and drawing tools arranged on a white surface. Hands hold a fan of paint samples above a sketch of a building, highlighting design planning and color selection processes.]
	Service designers improve how people experience services such as transport, healthcare, retail or hospitality. They look at systems, interactions and user needs to create smoother, more efficient and more enjoyable service experiences.


List 3 design disciplines and what they focus on:
	

	

	




[bookmark: _Toc237003214]Careers in the design industry
	Product designer
Key responsibilities
Develop and refine everyday products
Conduct user research and testing
Create prototypes and evaluate materials
Work with engineers and manufacturers
Skills needed
Creativity, CAD skills, problem-solving, material understanding, communication.
Typical workplace
Design studios, manufacturing companies, consultancy firms.
Training/Qualification pathway
Diploma/Bachelor of Product Design, Industrial Design, DIT pathways.
A day in the life
Sketch concepts, model ideas in CAD, meet with engineering teams, test prototypes, refine based on user feedback.
	
	Industrial designer
Key responsibilities
Design mass-produced products
Optimise manufacturing efficiency
Select materials and processes
Consider environmental impact
Skills needed
3D modelling, design thinking, manufacturing knowledge, ergonomics.
Typical workplace
Factories, product companies, design firms.
Training/Qualification pathway
Bachelor of Industrial Design, TAFE pathways.
A day in the life
Review production samples, adjust CAD files, meet with manufacturers, refine designs based on cost and sustainability.

	UX/UI designer
Key responsibilities
Design user-friendly digital interfaces
Map user journeys
Test digital prototypes
Improve accessibility
Skills needed
Figma/Adobe XD, empathy, research, wireframing, usability testing.
Typical workplace
Tech companies, app development firms, digital agencies.
Training/Qualification pathway
Certificate IV/Diploma in Digital Design, Bachelor of Interaction Design.
A day in the life
Analyse user behaviour, refine interface layouts, test prototypes with users, adjust designs for clarity.
	
	Graphic designer
Key responsibilities
Design visual communication (logos, posters, packaging)
Develop brand identities
Select typography, colour, layout
Work with clients
Skills needed
Adobe Creative Cloud, creativity, layout skills, attention to detail.
Typical workplace
Marketing agencies, print houses, freelance, studios.
Training/Qualification pathway
Certificate III–Diploma in Graphic Design, Bachelor options.
A day in the life
Meet clients, brainstorm visuals, design layouts, revise drafts based on feedback.

	Fashion/Textile designer
Key responsibilities
Create garments, textile prints, and collections
Analyse trends
Select sustainable materials
Oversee sampling and production
Skills needed
Sketching, sewing, patternmaking, Adobe Illustrator, trend research.
Typical workplace
Fashion studios, textile companies, retail brands.
Training/Qualification pathway
Diploma/Bachelor of Fashion and Textiles, Apprenticeships.
A day in the life
Design sketches, choose fabrics, create prototypes, oversee fittings, review samples.
	
	Interior designer
Key responsibilities
Create functional, aesthetic interior spaces
Select materials, furniture, colour palettes
Follow building codes
Work with architects
Skills needed
Spatial reasoning, 3D modelling, communication, styling.
Typical workplace
Interior design firms, architecture studios, residential/commercial design.
Training/Qualification pathway
Diploma/Bachelor of Interior Design.
A day in the life
Visit client sites, plan room layouts, choose materials, create mood boards, present concepts, source products.

	Architect
Key responsibilities
Design residential and commercial buildings
Plan structures that are safe and sustainable
Liaise with builders and clients
Produce technical drawings
Skills needed
Mathematics, drawing, 3D modelling, structural understanding.
Typical workplace
Architectural firms, government planning departments.
Training/Qualification pathway
Bachelor + Masters of Architecture + Registration.
A day in the life
Meet clients, develop building plans, inspect construction sites, adjust designs.
	
	Service designer
Key responsibilities
Improve customer experiences
Map service systems and processes
Conduct user research
Develop service improvements or new systems
Skills needed
Systems thinking, communication, research, empathy.
Typical workplace
Government services, large corporations, consulting firms.
Training/Qualification pathway
Design/Innovation degrees, UX pathways, business design.
A day in the life
Interview users, map service journeys, collaborate with stakeholders, develop prototypes for service improvements.

	Sustainable/environmental designer
Key responsibilities
Design eco-friendly products and systems
Research sustainable materials
Reduce carbon and waste impacts
Assess product life cycles
Skills needed
Sustainability knowledge, material science, problem-solving, systems thinking.
Typical workplace
Green design firms, packaging companies, environmental consultancies.
Training/Qualification pathway
Environmental Design, Industrial Design, Sustainability degrees.
A day in the life
Analyse lifecycle impacts, redesign materials, test biodegradable alternatives, collaborate with manufacturers.
	
	Game designer
Key responsibilities
Design gameplay mechanics and storylines
Create levels and user experiences
Test player responses
Work with artists and programmers
Skills needed
Creativity, coding basics, storytelling, problem solving.
Typical workplace
Game studios, indie development teams, tech companies.
Training/Qualification pathway
Diploma/Bachelor in Game Design or Interactive Media.
A day in the life
Brainstorm mechanics, prototype levels, meet with artists, test game builds.

	Automotive designer
Key responsibilities
Design vehicles (cars, bikes, EVs)
Model exteriors and interiors in 3D
Ensure safety, aerodynamics, comfort
Collaborate with engineers
Skills needed
CAD expertise, sketching, engineering understanding, ergonomics.
Typical workplace
Automotive companies, industrial design studios.
Training/Qualification pathway
Industrial/Automotive Design degrees.
A day in the life
Sketch designs, test aerodynamic models, collaborate with engineering teams, refine interior layouts.
	
	Packaging designer
Key responsibilities
Develop packaging that protects, markets, and communicates
Choose materials for sustainability
Balance cost, aesthetics, and usability
Prototype and test packaging
Skills needed
3D design, graphic skills, material knowledge, marketing awareness.
Typical workplace
Consumer goods companies, print companies, design agencies.
Training/Qualification pathway
Graphic Design, Product Design or Packaging Engineering.
A day in the life
Create dielines, choose materials, mock-up prototypes, test packaging for strength and sustainability.


[bookmark: _Toc237003215]Why does innovation matter?
Innovation matters because it helps us solve problems, improve everyday life and create better solutions for the future. When designers innovate, they rethink how things are made, used and disposed of, often making products safer, more efficient, more sustainable or more enjoyable to use.
Innovation can:
reduce waste
protect the environment
make products easier and safer to use
improve quality of life for individuals and communities
respond to changing needs, technologies and global challenges.
[bookmark: _Toc237003216]Sustainability
Sustainability is designing and making things in a way that meets our needs now without harming the environment or using up resources for future generations.
It means thinking carefully about how a product affects the planet during its entire lifecycle.
Reduce harm, reduce waste and make smart choices for the future.
How can innovation help support sustainability?
Innovation can help support sustainability when designers consider:
reducing waste
protecting the environment
making products easier and safer to use
improving quality of life for individuals and communities
responding to changing needs, technologies and global challenges.
Examples to discuss
· Reusable drink bottles: reduce single-use plastic waste and encourage sustainable habits
· Plant-based packaging: offers environmentally friendly alternatives to petroleum-based plastics
· Compostable cutlery: breaks down naturally and reduces landfill material
· Modular furniture: uses fewer materials, lasts longer and can be repaired, replaced or reconfigured easily
Activity 2.2 – sustainable redesign for everyday objects
Table 5 – analysis of an everyday object
	Object details
	Analysis

	Object name: 
	

	Current materials: 
	

	User group: 
	

	Function or purpose: 
	

	Design issues (circle):
	Wasteful / Unsafe / Hard to Recycle / Inefficient / Other


Sustainable material information cards
Figure 2 – information cards on sustainable materials
[image: Information cards on sustainable materials including a picture with their properties. Pictures are of bamboo, cork, recycled PET and hemp. ]
[image: Information cards on sustainable materials including a picture with their properties. Pictures are of PLA bioplastic, recycled timber, mycelium and algae based bioplastic. ]
Activity 2.3
Figure 3 – brainstorm of sustainable materials
[image: Diagram with a central circle labelled 'Brainstorm of sustainable materials' connected by lines to ten surrounding circles, forming a mind map that organises ideas into related categories or themes.]

Activity 2.4 – redesign using sustainable materials
Students to work in pairs to propose a redesign of any everyday object (single-use or short-term products favourable, with examples provided above) using sustainable materials. 
Table 6 – analysis of an everyday object
	Proposed sustainable materials
	

	Redesign sketch or description
	

	Why is your redesign more sustainable?
	

	Which designer responsibilities does it address?
	




[bookmark: _Toc237003217]Lesson 3
[bookmark: _Toc237003218]Design thinking, designer responsibilities and sustainable design
Design thinking emerges from a mindset based on a belief that your actions and ideas can make a difference. 
Design thinking explores ‘what if’ scenarios and generates suggestions about how things could be different and better.
Design thinkers use all the evidence they can gather to support their suggestions to form a conclusion about the best possible solution to a problem.
Table 7 – design thinking
	Design thinking stage
	Purpose
	Key activities

	Empathise
	Understand the users and their needs.
	Understand user needs
Conduct interviews and observations
Gather insights from user experiences

	Define
	Clearly identify the problem to be solved.
	Identify core problems
Create a problem statement
Focus on user-centred issues

	Ideate
	Generate a wide range of possible solutions.
	Brainstorm creative solutions
Encourage creative ideas
Prioritise and refine ideas

	Prototype
	Create models to explore and test ideas.
	Develop simple prototypes
Test key features and concepts
Iterate quickly to improve designs

	Test
	Evaluate solutions with users and gather feedback.
	Share prototypes with users
Collect feedback
Refine solutions based on insights

	Implement
	Deliver and monitor the final solution.
	Execute the final solution
Monitor performance
Adjust as necessary


[bookmark: _Toc237003219]Design process
The design process is the practical application of design thinking. It is a framework used to develop an understanding of the design challenge or the identified problem.
Figure 4 – design process diagram
[image: Diagram illustrating a circular design process with six stages labelled 'Investigate', 'Define', 'Ideate', 'Prototype', 'Produce', and 'Evaluate'. Each stage is represented by an icon and connected by arrows to show an iterative workflow from research and concept development through to production, assessment, and continuous improvement. Beside this is a thought bubble that reads: At which stages of the design process must a designer think about safety, workers’ rights, legislation, environmental impact and sustainability?]
[bookmark: _Toc237003220]Designer responsibilities
Modern designers are responsible for creating products that are safe, ethical, sustainable and effective. Their decisions can impact people, communities and the environment, so they must consider a range of factors throughout the design process:
safety and compliance: ensuring products are safe to use, minimise risk or harm, and meet legal requirements, industry standards and work health and safety (WHS) regulations. 
environmental sustainability: reducing waste, pollution and energy use by selecting responsible materials and processes and designing for durability, repair, reuse or recycling. 
ethical and cultural responsibility: making fair, honest and socially responsible decisions; sourcing materials ethically; and respecting cultural values, traditions and protocols, particularly when engaging with Aboriginal and Torres Strait Islander Peoples and Knowledges. 
user-centred and inclusive design: understanding the needs, preferences and challenges of diverse users to create functional, accessible and meaningful solutions that improve everyday experiences. 
quality and reliability: producing durable, high-quality products that perform consistently over time and can be trusted by users. 
By balancing these responsibilities, designers can create solutions that are practical, respectful and beneficial for both people and the planet.
Activity 3.1
Table 8 – designer responsibilities throughout the design process
	Design stage
	What happens in this stage?
	Designer responsibilities

	Investigate
	Identifying a problem or opportunity
	

	Define	
	Planning, gathering and analysing research, developing specifications
	

	Ideate
	Generating and refining ideas
	

	Prototype
	Mock-ups, models and prototypes 
	

	Produce
	Making or realising their design
	

	Test
	Testing solutions
	

	Evaluate
	Evaluating solutions
	




[bookmark: _Toc237003221]Work health and safety (WHS)
In NSW, workplaces must follow the Work Health and Safety (WHS) Act 2011. This law helps protect everyone at work (employees, employers and visitors) by making sure workplaces are safe and risks are managed.
The WHS Act requires people who run a business (called Person Conducting a Business or Undertaking or PCBUs) to work with staff to keep the workplace safe. These laws are based on a national WHS model used across Australia, but each state can make small changes to suit their needs.
What employers must do under WHS laws
Employers must make sure that:
the workplace is safe, including safe entrances and exits
tools, machines and materials are stored and used safely
tasks and the work environment do not cause harm
employees receive the training they need to work safely
facilities such as toilets, hand-washing stations and meal areas are provided.
What workers must do
Workers also have responsibilities. They must:
take care of their own health and safety
make sure their actions do not put others at risk
follow safety rules and procedures
do what is required to meet WHS expectations.
WHS in the design process
Safety is important in every part of designing and making. This includes:
safe use of tools, equipment and materials
understanding legal responsibilities for safe design
storing and handling materials safely
using techniques correctly
following all relevant safety laws and requirements.
Activity 3.2
1. How will safety affect the way you design and make your product?
	


What safety issues do you need to consider and why?
	


How might materials, tools and techniques impact safety during testing and production?
	


Could the final product cause safety issues for the user? How could these risks be reduced or removed?
	


Activity 3.3 – designer responsibilities – turn and talk questions
Which designer responsibility is shown in this scenario?
What clues helped you identify this responsibility? For example, sustainability, safety, ethics, accessibility, user needs, cultural respect.
Who is affected by the designer’s decision?
How could this design decision positively or negatively impact users, communities or the environment?
How could the designer improve their decision to better meet their responsibility?
What is one change that would make the design more responsible, ethical or effective?
Activity 3.4 
Scenario cards: What would you do?
Figure 5 – ethical design scenario cards
[image: Diagram showing eight sustainability and ethical issues in product design and manufacturing. Issues include toxic waste from cheap plastic toys, repetitive strain injuries from fast fashion T-shirts, excessive plastic packaging waste, non-recyclable smartwatch batteries, use of non-sustainable timber in furniture, cutting quality testing in electronics, planned product obsolescence, and job losses from automation.]
[image: Diagram with four labeled boxes highlighting ethical concerns related to product manufacturing and design. Topics include offshore manufacturing lacking ventilation and PPE, chemical dyes polluting waterways, smart toy collecting children's data without consent, and potential for product redesign to enable full recyclability.]
In groups, answer:
1. Which design process stages does this scenario impact?
	


Which legislation or industrial practice applies?
	


What is the most sustainable or ethical design decision?
	




[bookmark: _Toc237003222]Product sustainability analysis
Activity 3.5
Note: sample answers are provided in the table below.
Table 9 – product sustainability comparison table
	Comparison criteria
	Traditional single use plastic shampoo bottle
	Shampoo bar with compostable paper wrap

	Sustainable features
	Lightweight for transport (reduced shipping emissions)
	Minimal packaging
Compostable / biodegradable material
Long-lasting product reduces waste
Uses renewable materials (paper, plant-based binders)

	Unsustainable features
	Made from non-renewable petroleum plastic
Often not recycled
Contributes to landfill and ocean pollution
High energy input for production
	Paper wrap may still require surface treatments for water resistance
Potential contamination in compost if inks are not plant-based

	Design process impacts
	Designer must consider end-of-life disposal
Impacts choices in material selection, packaging shape and manufacturing process
May require redesign to meet sustainability criteria
	Impacts material research, shape design, and user experience planning
Encourages circular design strategies
Less energy required in production and packaging

	Legislation/ practices
	Environmental Protection regulations for plastic waste
Product safety standards (packaging integrity)
WHS for handling chemicals during production
	Labelling and product safety laws
Environmental regulations for compostable materials
Consumer guarantees for product quality


Activity 3.6 – designer responsibilities
Note: sample answers are provided in the table below.
Place a tick in the ‘Yes’ or ‘No’ column to show whether each statement is or is not a designer’s responsibility.
Table 10 – designer responsibility activity
	Is it a designer’s responsibility?
	Yes
	No

	Ensuring the product is safe for users
	
	

	Following WHS procedures during design and prototyping
	
	

	Deciding worker wages in factories
	
	

	Choosing environmentally sustainable materials
	
	

	Writing or passing environmental or safety laws
	
	

	Managing the business’s overall budget or profit targets
	
	

	Considering social impacts of the product in the community
	
	

	Selecting materials that are non-toxic and safe
	
	

	Protecting users’ privacy when designing products that collect information
	
	

	Handling customer complaints after the product is sold
	
	

	Scheduling factory worker shifts or rosters
	
	

	Considering the product’s entire lifecycle
	
	

	Setting the retail price of the product
	
	

	Including accurate safety warnings or instructions
	
	

	Managing shipping, logistics or transport of goods
	
	

	Choosing the factory location or country of manufacture
	
	

	Reducing waste during design and production
	
	

	Organising marketing or advertising campaigns
	
	

	Considering environmental impact
	
	

	Regulatory compliance
	
	

	Hiring staff to manufacture the product
	
	

	Designing for repair, reuse or recycling
	
	

	Respecting Indigenous Cultural and Intellectual Property (ICIP)
	
	

	Designing for accessibility and inclusive use
	
	




[bookmark: _Toc237003223]Lesson 4 
[bookmark: _Toc237003224]Sustainability, ethical design and Aboriginal and Torres Strait Islander Peoples’ Knowledge
[bookmark: _Toc237003225]Sustainability in design
Designers have an important responsibility to make products that are safe, useful and good for the environment. When creating a new product, designers must think about:
the materials they choose
how the product will be made
how it will be used
what will happen to it after its life is over.
This is called lifecycle thinking, which involves understanding the environmental impact from start to finish. Because some products are used for many years, designers must think about the long-term effects of their decisions. This includes considering whether the product will benefit people and society in the future, not just today.
[bookmark: _Toc237003226]Environmental impact and sustainable design
Designers must think about how their product affects the environment:
during production
while it is being used
after it is thrown away.
Sustainable design choices may include:
using recycled or reclaimed materials
choosing renewable or low-energy methods
reducing waste through zero-waste or minimal-waste design
selecting durable materials that reduce obsolescence.
[bookmark: _Toc237003227]Lifecycle thinking
Figure 6 – lifecycle diagrams
[image: Diagram comparing cradle to grave and cradle to cradle product life cycles, illustrating stages from raw material extraction to end of life or disposal. Both cycles include manufacturing, distribution, transportation, and retail, with cradle to cradle emphasizing recycling to re-enter raw material extraction.]This image has been generated using artificial intelligence. Any copyright subsisting in this work is owned by © State of New South Wales (Department of Education) 2026.
Designers need to think about how their choices affect the environment at every stage of a product’s life:
Before production
Will making the product cause pollution?
Where will any waste go?
Does it need packaging, and can that packaging be reduced or recycled?
Are any toxic glues, paints or finishes required?
Are the materials ethically sourced and available?
During use
Will the product create noise, fumes or waste?
How long will it last?
Can it be easily repaired?
After use
Can the product be reused, recycled or composted?
Will it end up in landfill?
Can parts be taken apart and repurposed?
Good designers aim to create products with a positive impact, not just a useful function.
[bookmark: _Toc237003228]Renewable and sustainable materials
Designers are encouraged to use renewable materials: resources that naturally replace themselves and won’t run out. These materials are also better for the planet because they often require less energy to produce.
Examples include:
bamboo: fast-growing, strong and biodegradable
cork: harvested without cutting down trees
hemp: uses little water and grows quickly
bioplastics (like PLA): made from plants instead of fossil fuels
recycled or reclaimed materials: using materials that already exist instead of creating new waste.
Choosing sustainable materials reduces pressure on the environment and lowers pollution.


[bookmark: _Toc237003229]Environmental sustainability practices
Designers can use many practices to reduce environmental harm, including:
Alternative energy sources
Some traditional energy sources (coal, oil, gas) are non-renewable and create pollution. Designers and industries are increasingly using renewable energy, which comes from natural sources that can be replaced over time. For example:
solar energy uses sunlight to produce electricity. Australia has huge potential for solar power.
wind energy uses wind turbines to generate electricity. Wind is currently one of Australia’s cheapest and fastest-growing renewable energy sources.
hydropower uses the movement of water to spin turbines and produce electricity.
Using renewable energy helps reduce greenhouse gas emissions and supports cleaner manufacturing.
Recycled or reclaimed materials
Instead of throwing items away, materials can be:
recycled: broken down and reprocessed to create a new product
reclaimed: taken from old buildings or products and reused as they are (for example, timber beams reused as furniture).
This reduces landfill, saves energy and prevents waste. Industries such as fashion and construction are increasing their use of recycled and reclaimed materials to reduce environmental impact.
Zero waste thinking
Zero waste aims to reduce the amount of rubbish we create. Designers look for ways to:
create products with ‘no waste’
replace single-use products with reusable ones
design packaging that is recyclable or biodegradable
design products that last longer and can be repaired.
Examples include reusable water bottles, metal straws, food wraps and refillable containers.
[bookmark: _Toc206072623][bookmark: _Toc211435706][bookmark: _Toc237003230]Indigenous Cultural and Intellectual Property (ICIP) and ethics
ICIP is essentially the knowledge and cultural heritage of Indigenous Peoples and can also include artwork, music, stories, language cultural objects and practices. Under Australian intellectual property laws, ICIP is not always fully recognised as ‘intellectual property’ because it is a Western system of ownership and property. It is therefore important that steps are taken to protect ICIP and ensure that it is not misused or misappropriated or its cultural integrity harmed.
Every Aboriginal and Torres Strait Islander Community holds unique and living ICIP. In studying Design Innovation Technology 7–10, this may include traditional designs, techniques, materials, tools, technologies, artworks, patterns and processes that are deeply connected to Country and passed down through generations.
ICIP is not static; it evolves as communities innovate, share and practice cultural expressions through making, creating and designing in ways that reflect identity, knowledge and connection to place.
[bookmark: _Toc206072624][bookmark: _Toc211435707]Cultural appropriation vs cultural appreciation
Table 11 – cultural appropriation or appreciation
	Cultural appropriation
	Cultural appreciation

	Using design elements, technologies or Cultural Knowledge without permission
Stems from colonial and Western design and innovation frameworks that overlook Indigenous protocols and ownership
Harmful effect on self-determination and cultural maintenance
	Engaging with cultural designs, materials or technologies with permission and clear cultural purpose
Deepening understanding of technologies and design processes through meaningful cross-cultural collaboration.
Sharing and applying knowledge in ways that are ethical, respectful and guided


Aboriginal and Torres Strait Islander Peoples’ sustainable material practices
Table 12 – sustainable material practices of Aboriginal and Torres Strait Islander People
	Natural fibres
	Natural resins and adhesives
	Natural dyes and colouring
	Natural composites

	Lomandra weaving fibres
Pandanus leaves used for baskets
Kurrajong fibre cordage
	Spinifex resin
Grass tree (Xanthorrhoea) resin
Tree sap adhesives
	Ochre pigments (red, yellow, white)
Bark and leaf boiling for dyes
Berry and fruit stains
	Clay and fibre mixtures
Hardened resins and fibres for tools
Plant-based waterproofing methods


Activity 4.1 – gallery walk template – Aboriginal and Torres Strait Islander Peoples’ sustainable material practices
As you move around each station, record your observations about Aboriginal and Torres Strait Islander Peoples’ sustainable material practices. Use the prompts below at each stop.
Table 13 – gallery walk table
	Prompt
	Station 1
	Station 2
	Station 3
	Station 4 
	Station 5

	What materials do you notice in this design or object?
	
	
	
	
	

	What properties does the material/object have? Why do you think that?
	
	
	
	
	

	How do you think the material was shaped or changed?
	
	
	
	
	

	Does it look like the material could return to nature (biodegradable)? What clues suggest this?
	
	
	
	
	

	Does it look like the maker used tools? Which marks or features make you think that?
	
	
	
	
	

	Is the construction simple or complex? Why?
	
	
	
	
	

	What modern materials does this remind you of?
	
	
	
	
	

	What modern product could be improved by using a material like this?
	
	
	
	
	


Activity 4.2
Students begin brainstorming ideas of sustainable materials and can research further. 
1. What is sustainable material?
	


What are existing bioplastics, biofabrics or composites?
	


What are some Aboriginal or Torres Strait Islander sustainable material practices that inspire your design?
	


ICIP and ethical considerations
Describe how you will respectfully use or acknowledge Cultural Knowledge.
	


Material options to consider
Table 14 – sustainable material considerations
	Material option
	Advantages
	Sustainability considerations

	
	
	

	
	
	

	
	
	




[bookmark: _Toc237003231]Lesson 5
[bookmark: _Toc237003232]Designer responsibilities and introduction to bioplastics
[bookmark: _Toc237003233]The work of past and contemporary designers
Design has always been influenced by what is happening in the world. Events, people, cultures and social trends shape the way designers think and the products, systems and environments they create. In the past, especially during the Industrial Revolution, designers focused mainly on function and mass production. The goal was to make products quickly and cheaply to meet the needs of growing populations. However, early design often did not consider:
social impact: working conditions were poor, inequality increased and many products were designed without considering user needs or community wellbeing.
environmental impact: factories created pollution, large amounts of resources were used and waste increased because sustainability was not yet a priority.
Today, the world has changed and so has the role of the designer. Modern designers must consider the impact of their work on people, communities and the environment. Social issues such as cultural diversity, changing lifestyles, technology and globalisation all influence how new products are created.
Contemporary designers are now accountable for:
sustainability: designing products that minimise waste and reduce harm to the planet
environmental impact: considering resources, energy use and long-term effects
circular design: creating products that can be reused, repaired or recycled
material ethics: choosing safe, responsible and ethically sourced materials
cultural and social considerations: respecting diverse cultures, values and community needs.
Understanding these past and present influences helps us appreciate the responsibilities of designers today and guides us to create innovative, ethical and sustainable solutions for the future.
Activity 5.1 – designer responsibility comparison
Note: sample answers are provided in the table below.
Compare a past designer and contemporary designer.
Table 15 – past and contemporary designer comparison
	Designer
	Past designer: Raymond Loewy (1893–1986) – ‘Father of Industrial Design’
	Contemporary designer: Ecovative Design (founded in 2007) – mycelium materials

	Era
	Early–mid 20th century
	21st century

	Key focus
	Streamlined mass-produced consumer products
	Biomaterials, sustainable packaging

	Known for
	Coca-Cola bottle, Greyhound bus, Lucky Strike packaging
[image: A digital collage featuring a central figure with a blurred face surrounded by vintage elements including Lucky Strike cigarette packs, Coca-Cola bottles, classic cars, and buses. The composition highlights mid-20th century American consumer culture through iconic brands and transportation imagery arranged symmetrically with a metallic football shape above the figure's head.]
This image has been generated using artificial intelligence. Any copyright subsisting in this work is owned by © State of New South Wales (Department of Education) 2026.
	Mushroom-based packaging and biodegradable foams
[image: Photograph showing multiple black dropper bottles labeled "MIRACLE" arranged diagonally in textured beige mushroom-based packaging and biodegradable foams. The composition highlights product presentation and protective packaging design made with mycelium materials.]

	Impact on society
	Made products visually appealing and accessible
Helped shape consumer culture
Focused on convenience and selling power
	Offers eco-friendly alternatives to polystyrene and plastics
Reduces dependence on petroleum-based materials
Helps industries transition to circular, regenerative systems

	Impact on environment
	Designs encouraged more consumption
No focus on sustainability (not a priority at the time)
Packaging and materials created long-lasting waste
	Fully biodegradable packaging
Low-energy production using agricultural waste
Strong focus on end-of-life disposal and regeneration


What influenced these designers design decisions?
	


How did their work impact society or the environment?
	


How is responsibility shown differently across time?
	


[bookmark: _Toc237003234]What are bioplastics?
Watch the video: Is bioplastic the ‘better’ plastic? (9:48).
A bioplastic is a type of plastic made from natural, renewable materials such as cornstarch, sugarcane, potato starch, seaweed or wood pulp.
Unlike traditional plastics made from fossil fuels, many bioplastics can break down more easily and are designed to be better for the environment, especially when composted correctly.
Properties
Biodegradable or compostable (depending on formulation)
Reduced carbon footprint compared to petroleum plastics
Suitable for packaging, films, containers, 3d printing filament (PLA)
Activity 5.2
Figure 7 – Frayer model for explicit vocabulary instruction
[image: Diagram of a Frayer model template designed to explore the concept of ‘bioplastic’ with four labelled quadrants: Definition, Facts/Characteristics, Examples and Non-examples. Each quadrant is separated by light blue shading, with the central term ‘bioplastic’ highlighted in a white box with a black border.]
Figure 8 – types of bioplastics
[image: Diagram comparing four types of bioplastics: plant-based (agar agar), starch, animal-based (gelatine) and food waste. Each type includes a brief description, an image representing the source material and key properties such as compostability, biodegradability and potential uses in packaging or moulding.]
What are bioplastics?
1. In your own words, what is a bioplastic?
	


Why are designers interested in bioplastics as a sustainable material?
	




[bookmark: _Toc237003235]Examples of bioplastics
Note: sample answers are provided in the table below.
Use the table below to learn about different types of bioplastics and insert the corresponding image in the column provided.
Table 16 – bioplastics examples
	Bioplastic type
	Short description
	Everyday example
	Image

	Starch-based bioplastic
	Made from plant starch (corn, potato, cassava)
	Compostable shopping bags, produce bags
	

	Cellulose bioplastic
	Made from cellulose from wood pulp
	Transparent food wrappers
	

	PLA (polylactic acid)
	Made from fermented plant sugars; industrially compostable
	Clear cups, food containers, 3D printer filament
	

	PHA (polyhydroxyalkanoates)
	Biodegrades in soil, water and marine environments
	Paper cup coatings, flexible films
	

	Seaweed-based
	Made from seaweed; biodegradable and compostable
	Notpla packaging, Ooho pods
	




Activity 5.3 – bioplastic company investigation
Choose your bioplastic type:
☐ Starch-based
☐ Cellulose
☐ PLA
☐ PHA
☐ Seaweed-based bioplastic.
Examples of companies to research (students may choose others):
Novamont: Mater-Bi (starch-based)
BioLogiQ: NuPlastiQ (starch-based) 
Futamura: NatureFlex (cellulose)
NatureWorks: Ingeo PLA
BioPak: (PLA packaging)
Danimer Scientific: Nodax PHA
RWDC Industries: Solon PHA
Notpla: seaweed-based.
Record your findings.
Table 17 – bioplastic companies investigation
	Company name
	Details

	Country or region
	 

	Products made using this bioplastic
	 

	Disposal method or composting certification
	 

	Certifications or labels
	 

	Material origin
	 

	Images
	


Three key facts summary
	1. 

	

	


1. 

[bookmark: _Toc237003236]Lesson 6
[bookmark: _Toc237003237]Circular economy ideas, sustainable materials and safe work practices
[bookmark: _Toc237003238]Circular economy
A circular economy is a way of designing and making products so that materials are kept in use for as long as possible and waste is reduced. Instead of a linear model (make → use → dispose), designers aim to create products that can be reused, repaired, taken apart and recycled to support more sustainable futures.
Designers use the following key strategies:
Reduce
Reducing means using fewer materials and less energy during production. Designers may reduce material thickness, limit packaging or choose materials that require less processing. This lowers environmental impact from the start of the design process.
Reuse
Reuse involves designing products that can be used again, either in the same way or for a different purpose. Examples include refillable containers, reusable packaging and modular products. Reuse helps extend a product’s life.
Repair
Repair means designing products so damaged parts can be fixed or replaced, rather than throwing the whole product away. Designers consider accessibility, standard components and repair instructions to make maintenance easier.
Recycle
Recycling focuses on designing products so materials can be separated and reprocessed at the end of their life. Designers avoid permanently bonding different materials together, making recycling more efficient.
Design for durability
Design for durability means creating products that are strong, reliable and long-lasting. Durable products reduce the need for frequent replacement and help conserve resources.
Design for disassembly
Design for disassembly means designing products so they can be easily taken apart at the end of their life. This allows components and materials to be reused, repaired or recycled. Designers use screws instead of glue, minimise mixed materials and clearly identify components to support this process.
Why this matters in Design Innovation Technology
Applying circular economy strategies helps designers make responsible, innovative and sustainable design decisions. These ideas support ethical design practice and help create solutions that benefit both people and the environment.
Activity 6.1
Note: sample answers are provided in the table below.
Table 18 – circular economy strategies
	Strategy
	Explanation
	Examples

	Reduce 
	Use fewer materials and less energy. Minimise packaging and waste.
	Lightweight products
Minimal packaging
Efficient manufacturing

	Reuse 
	Design products to be used again or refilled.
	Refillable containers
Multi-use packaging
Modular products

	Repair 
	Allow products to be fixed instead of being thrown away.
	Replaceable parts
Easy access to components
Repair instructions

	Design for disassembly 
	Make products easy to take apart for reuse or recycling.
	Screws instead of glue 
Few mixed materials
Parts labelled and separated

	Recycle 
	Return materials to production systems.
	Materials sorted and processed
Avoid permanent bonding
Support recycling systems

	Design for durability 
	Create strong, long-lasting products.
	Quality materials
Thoughtful construction
Longer product life




[bookmark: _Toc237003239]Components used for creating bioplastics
Polymer
A polymer is the main material that forms the structure of a bioplastic. It is made up of long chains of repeating molecules.
In bioplastics, polymers usually come from natural sources such as starch, cellulose, gelatine or algae instead of fossil fuels.
Examples:
starch in cornstarch bioplastic
gelatine in animal-based bioplastic
agar in algae-based bioplastic.
Solvent
A solvent is a liquid used to dissolve or mix the polymer so it can be shaped and processed.
In bioplastics, solvents are often water or vinegar, which help break down the polymer so it can be heated, poured, or moulded.
Examples:
water dissolving starch or gelatine
vinegar helping starch bioplastic form a smooth mixture.
Plasticiser
A plasticiser is added to make a bioplastic more flexible and less brittle. Without a plasticiser, many bioplastics would dry too hard and crack easily.
Examples:
glycerine (vegetable glycerol).
Adding more plasticiser usually makes the bioplastic softer and bendier.
Additives
Additives are extra materials added to bioplastics to change their appearance, strength, texture or performance.
They do not form the main structure but improve how the bioplastic works or looks.
Examples:
natural dyes: spirulina, turmeric, beetroot
food waste: coffee grounds, orange peel
fibres: hemp, paper pulp
clay for strength or texture.
[bookmark: _Toc237003240]Safety requirements
Figure 9 – safety for production of bioplastic
[image: A safety rules poster for bioplastic production with four main sections. It outlines key precautions including personal protective equipment, heat safety, chemical safety and clean-up procedures, with instructions such as wearing gloves, not ingesting materials and composting organic additives.]
Figure 10 – safe operating procedure for upright cooker
[image: An electric upright cooker alongside a detailed safety operating procedure (SOP) document from NSW Department of Education. The SOP includes compulsory PPE icons in blue, risk warnings in red, prohibited actions, control measures and safe operating instructions with colour-coded sections for clarity.]
[bookmark: _Toc237003241]Teacher demonstration
Figure 11 – recipe card for cornstarch bioplastic
[image: A recipe card diagram outlines the steps and materials for making cornstarch bioplastic, listing ingredients, equipment, method, safety precautions and properties. ]
Activity 6.2
Take observation notes from the teacher demonstration in the following table.
Table 19 – starch-based bioplastic – teacher demonstration
	Material type
	

	Process
	

	Properties observed
	

	Safety considerations
	


[bookmark: _Toc237003242]Properties of bioplastics
Activity 6.3
Rotate through the material innovation stations for 3 to 4 minutes each station. Record your observations for each material under the table headings. 
Table 20 – properties of bioplastics
	Material
	Strength
	Flexibility
	Transparency
	Composability
	Durability

	Gelatine bioplastic
	
	
	
	
	

	Agar bioplastic
	
	
	
	
	

	Cornstarch bioplastic
	
	
	
	
	

	Bioplastics with additives (spirulina, clay, food waste powders)
	
	
	
	
	

	Mycelium tile
	
	
	
	
	

	Kombucha SCOBY ‘leather’
	
	
	
	
	


Reflection
1. Which bioplastic seemed strongest? 
	


Which had the best flexibility?
	


Which would you choose for packaging and why?
	




[bookmark: _Toc237003243]Lesson 7
[bookmark: _Toc237003244]Practical workshop safety and bioplastic production
[bookmark: _Toc237003245]Safe working habits – bioplastics and sustainable materials
General laboratory and workshop safety
Keep your working area clean and organised. Spills, powders and scraps can create slip or contamination hazards.
Clean benches immediately after spills, especially when working with hot liquids or starch-based mixtures.
Keep walkways clear of bags, cords and equipment.
Return equipment (measuring tools, stirrers, thermometers, moulds) to designated areas after use.
Always walk calmly while carrying equipment, particularly when handling hot liquids.
Heating and hotplate safety
Use hotplates only under teacher supervision.
Always assume that hotplates, saucepans, trays, beakers and mixtures are hot.
Never touch heated equipment directly; use heatproof gloves or tongs.
Keep electrical cords away from water and bench edges.
Do not leave heating mixtures unattended.
Turn off hotplates at the power source before leaving your station.
Allow materials to cool before moving or demoulding.
Handling hot liquids and bioplastic mixtures
Stir mixtures slowly to avoid splashing.
Keep your face and body away from steam.
Pour hot liquids carefully and only into heat-safe containers or moulds.
Immediately report burns, spills or breakages to the teacher.
Wash hands thoroughly after handling ingredients such as glycerine, vinegar or starch.
Materials testing and preparation for drying
Label all samples clearly before placing them in drying areas.
Place drying materials on trays or racks in designated zones only.
Do not handle other students’ samples.
Avoid stacking wet materials unless instructed, as this may cause mould growth or contamination.
Ensure adequate ventilation when drying materials.
Activity 7.1 – WHS activity – sustainable materials
Note: sample answers are provided in the table below.
Outline 4 safety issues that may occur when producing or testing bioplastics.
Table 21 – identify safety issues
	Issue
	Safety issue

	1
	Burns from hotplates or hot bioplastic mixtures

	2
	Slips caused by liquid spills on benches or floor

	3
	Electrical hazards from cords near liquids

	4
	Steam exposure when heating mixtures


For each of the issues, identify what you would do to fix the safety issue.
Table 22 – safety issue solutions
	Issue
	Safety issue solution

	1
	Use heatproof gloves and treat all heated items as hot

	2
	Clean spills immediately and keep walkways clear

	3
	Keep cords dry and positioned away from water sources

	4
	Stir carefully and keep face away from steam


Class expectations – bioplastics and materials lab/workshop
Responsible behaviour and safe working habits are essential to protect people, equipment and projects.
Line up outside the lab or workshop at the beginning of the lesson.
Tie back long hair and remove loose jewellery.
Wear fully enclosed leather shoes.
Wear an apron and safety glasses when heating or pouring mixtures.
Follow all teacher instructions before using hotplates or equipment.
Report all accidents or hazards immediately.
No running or unsafe behaviour in the lab or workshop.

Comprehension strategy – read, highlight, sort, summarise
Students read the text independently or in pairs.
[bookmark: _Toc237003246]Environmental impact and sustainability in design
Designers must think about how their product affects the environment during production, while it is being used, and after it is thrown away. Designers should consider:
Will making this product create pollution?
Where will that pollution end up? (Air, water, landfill.)
Does the product need packaging? If yes, what type is best?
How can the amount of packaging be reduced?
Does decorating the product involve any health risks? (Toxic paint, strong glue, harmful fumes.)
When the product is used, does it create any unwanted fumes, noise or waste?
What resources are needed? (Tools, materials, time, skills, cost.)
Designers can also use many environmentally sustainable practices, such as:
choosing recycled or reclaimed materials
using energy-efficient tools or renewable energy sources
designing for minimal waste (zero-waste thinking)
selecting materials that last longer and reduce obsolescence.
Highlight or code the text
Ask students to use 3 different colours or symbols to identify information about the product lifecycle:
Before making: highlight in yellow or circle. 
During use: highlight in blue or underline. 
After disposal: highlight in green or star. 
This helps students identify the 3 lifecycle stages.
Sort the information
Students transfer their highlighted ideas into a simple table or diagram:
Table 23 – sample sorting table
	Before making
	During use
	After disposal

	pollution from production
	fumes, noise or waste
	landfill or recycling

	packaging
	energy use
	material lifespan

	materials or resources
	health risks
	obsolescence


Summarise
Students write one sentence for each stage, for example:
	Before making: designers consider materials, packaging and pollution created during production. 
During use: designers think about waste, energy use and health or safety impacts.
After disposal: designers consider recycling, landfill and how long the product lasts.



[bookmark: _Toc237003247]Bioplastic production – recipe cards
Figure 12 – recipe card for gelatine bioplastic
[image: A recipe card diagram outlines steps to make agar bioplastic from algae, listing ingredients, equipment, method, safety, and properties. ]
Figure 13 – recipe card for agar bioplastic
[image: Recipe card diagram for making animal-based gelatine bioplastic, detailing ingredients, equipment, method, safety, and properties. ]

Note: no activities for Lesson 8 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: _Toc237003248]Lesson 9 
[bookmark: _Toc237003249]Evaluating sustainable materials and research task
[bookmark: _Toc237003250]Why designers research materials before prototyping
Designers research materials before prototyping so they can make informed decisions about how their product will perform. Different materials have different properties, such as strength, flexibility, durability, cost and environmental impact. By researching and testing materials first, designers can predict how suitable a material will be for the intended purpose and avoid wasting time, money and resources. Material research also helps designers ensure their product is safe, sustainable and appropriate for the user and context. This process increases the likelihood that the prototype will successfully meet the design brief and function as intended.
[bookmark: _Toc237003251]How material innovations shape preferred futures
A preferred future is a future that is more sustainable, ethical, and responsible for people and the environment. Innovations in material science such as mycelium, bacterial cellulose and biofabrics help designers move away from wasteful, polluting materials and towards solutions that support long-term environmental and social wellbeing.
Table 24 – material innovations shaping preferred futures
	Material innovation
	What is it?
	How it shapes preferred futures

	Mycelium
	Mycelium is the root structure of fungi and can be grown into solid shapes.
	Grown using agricultural waste, reducing landfill
Requires very little energy compared to plastics or foams
Fully biodegradable and compostable
Can replace materials like polystyrene packaging
Mycelium supports a future where products are grown rather than manufactured, reducing pollution and resource use.

	Bacterial cellulose
	Bacterial cellulose is grown by bacteria during fermentation (for example, in kombucha cultures).

	Made without fossil fuels
Uses simple ingredients such as sugar and water
Can be composted at the end of its life
Can be used as a leather-like material or flexible packaging
Bacterial cellulose supports low-impact manufacturing and shows how living systems can be used to produce useful materials.

	Biofabrics
	Biofabrics are textiles made from natural or bio-grown materials, such as plant fibres, algae or lab-grown materials.
	Reduce reliance on petroleum-based synthetic fabrics
Often biodegradable or recyclable
Can be produced with less water and fewer chemicals
Support ethical and sustainable fashion industries
Biofabrics help reduce the environmental damage caused by fast fashion and textile waste.


[bookmark: _Toc237003252]Why do these material innovations matter?
Together, these materials help designers:
reduce waste and pollution
use renewable and regenerative resources
design products that fit within a circular economy
create solutions that meet current needs without harming future generations.
Activity 9.1 – mycelium-based packaging versus polystyrene packaging
Table 25 – mycelium-based packaging comparison
	Comparison criteria
	Mycelium-based packaging
	Polystyrene packaging

	Source material
	Grown from mycelium (fungal root structure) combined with agricultural waste such as straw, husks or sawdust
	Made from petroleum (fossil fuels), a non-renewable resource

	Growth process
	Mycelium is grown in moulds where it binds agricultural waste together; growth takes a few days and requires low energy
	Polystyrene is chemically produced using high temperatures and industrial processes

	Properties
	Lightweight, strong, shock-absorbing, mouldable, biodegradable
	Lightweight, rigid, good insulation, brittle, non-biodegradable

	Environmental impacts
	Compostable, low energy production, reduces agricultural waste, no toxic by-products
	Long-lasting waste, difficult to recycle, contributes to landfill and microplastic pollution


Activity 9.2 – research and evaluation of sustainable materials template
Note: sample answers are provided in the table below.
Table 26 – example research and evaluation of a sustainable material
	Material 1
	Yucca

	Origin or source
	Yucca (also known as cassava) is a fast-growing root plant. Yucca powder is made by drying and grinding the root into a fine starch-rich flour. It is a plant-based, renewable resource commonly grown in tropical and subtropical regions.

	Products using this material
	Edible food packaging, such as serving bowls and plates
Edible cutlery
Biodegradable takeaway containers
Single-use food service items designed to reduce plastic waste

	Key properties
	Edible and compostable
Lightweight 
Rigid when baked
Smooth surface
Heat resistant for warm foods
Non-toxic and food safe
Naturally biodegradable

	Environmental impact
	Yucca bowls have a low environmental impact because they are made from renewable plant materials and can be eaten or composted after use. This reduces landfill waste and eliminates plastic pollution. Production requires less energy than conventional plastic manufacturing and does not rely on fossil fuels.

	Recipe
	Ingredients:
25 g yucca powder
18 g vinegar
7 g water
Steps:
1. Mix all the ingredients until a firm dough forms.
Press the mixture evenly into a bowl mould.
Bake in the oven at 180°C for 29 minutes.
Allow to cool completely before removing from the mould.

	Lifecycle comparison
	Yucca bowl
Made from renewable plant material
Short lifecycle
Can be eaten or composted at end of life
Returns nutrients to the soil
Conventional plastic bowl
Made from non-renewable fossil fuels
Long lifecycle (hundreds of years)
Often single-use
Contributes to landfill and microplastic pollution
Overall, yucca bowls support a circular economy, while plastic bowls follow a linear ’make–use–dispose’ model.

	Additives to consider
	Natural spices (paprika, turmeric) for colour
Herbs for flavour
Natural oils for improved flexibility
Food-grade waxes for moisture resistance

	Websites
	Notpla Disappearing Packaging
Loliware: seaweed-based resins
ScienceDirect 
Food Packaging Forum


Annotated Images
Insert or sketch images showing source material, production process and final application.
	


Figure 14 – yucca bowl production, shaped by a timber mould
[image: A hollowed-out, round yucca bowl with a rough, fibrous exterior and smooth, dark brown interior displayed next to 2 wooden blocks with concentric circular grooves carved into their surfaces. The blocks demonstrate a mould that can be used to press prepared yucca into a bowl shape to create an alternative food packaging material. ]
Table 27 – research and evaluation of a sustainable material
	Material 2
	

	Origin or source
	

	Products using this material
	

	Key properties
	

	Environmental impact
	

	Recipe
	

	Lifecycle comparison
	

	Additives to consider
	

	Websites
	


Annotated images
Insert or sketch images showing source material, production process and final application.
	


Table 28 – research and evaluation of a sustainable material
	Material 3
	

	Origin or source
	

	Products using this material
	

	Key properties
	

	Environmental impact
	

	Recipe
	

	Lifecycle comparison
	

	Additives to consider
	

	Websites
	




Annotated images
Insert or sketch images showing source material, production process and final application.
	


Evaluation
Which sustainable material has the most future potential for your assessment task? Why?
	

	

	

	


Bibliography
List all sources in simple APA format:
	

	

	

	




Note: no activities for Lesson 10 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: _Toc237003253]Lesson 11
[bookmark: _Toc237003254]Selecting, justifying and planning the use of sustainable materials through a small-scale experiment
Activity 11.1 – pair brainstorm – material ideas based on prior research
Figure 15 – material ideas brainstorm
[image: Diagram showing a central hexagon labelled ‘Material ideas based on prior research’ connected to six surrounding hexagons labelled ‘[Text]’. Icons of a plant, cow, coral and microorganism appear in the four corners, representing biological and environmental research themes.]

Figure 16 – sample of a sustainable materials brainstorm
[image: A mind map titled ‘SAMPLE mind map’ focused on sustainable materials, featuring sections on material options, sustainability features, visual references, sketches and possible recipes. Colour-coded boxes highlight bioplastic sources, environmental benefits, images of materials, hand-drawn sketches and URLs for biodegradable bioplastic recipes, with icons of plants, animals and fungi emphasising ecological themes.]
Activity 11.2 – sustainability justification
Students individually choose one material concept to experiment with in class in the coming lessons. Justify your choice with a short-written paragraph covering:
sustainability
availability of materials and equipment (school or community access)
feasibility (time, equipment, skill level, cost).
Sentence starters
This material is sustainable because …
Compared to other options …


[bookmark: _Toc237003255]Experiment planning and safety
Activity 11.3 – material experiment plan – template
Table 29 – experiment template
	Material/experiment title
	

	Ingredients/materials list and the ratio or quantity required 
	List all ingredients or materials required for the experiment and specify measurements or ratios for each ingredient/ or material.

	Tools and equipment
	List all tools and equipment needed to safely complete the experiment.

	Step-by-step method
	Write clear, numbered steps that allow another student to repeat your experiment.
1. 



	Teacher signature to check experiment plan
	




Activity 11.4 – risk assessment and safety plan – template
	Student name:
	

	Class:
	

	Date:
	

	Experiment title:
	

	Material:
	


Purpose: identify hazards and plan safe work practices before conducting the material experiment.
Table 30 – risk assessment and safety plan template
Material experiment title:
	Risk assessment category
	Risk assessment
	Risk mitigation

	Hazard
(heat, sharp tools, chemicals, allergens)
	
	

	PPE required
(gloves, goggles, apron)
	
	

	Safe handling procedures
(what must be done safely)
	
	

	Waste disposal methods
(how materials are disposed safely)
	
	




Additional safety notes
	Supervision required:
	

	Emergency procedures (if something goes wrong):
	

	Clean-up responsibilities:
	

	Teacher approval and signature:
	




Note: no activities for Lessons 12 to 14 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: _Toc237003256]Lesson 15
[bookmark: _Toc237003257]Observation, data and evaluation
[bookmark: _Toc237003258]Experimentation and data tables
Note: when conducting experiments, students should begin by clearly stating the aim and identifying the variables to be tested (independent, dependent and controlled variables). A structured method should outline each step in sequence to ensure the process can be repeated reliably. 
During testing, students should measure and observe carefully, recording both quantitative data (for example, thickness, flexibility, tensile strength, drying time) and qualitative observations (for example, texture, cracking, colour changes). Data tables should be prepared before testing begins to systematically organise sample names, variable changes, measurements and observations. This ensures results are accurate, comparable and easy to analyse when drawing conclusions and evaluating the effectiveness of the material samples.
[bookmark: _Toc237003259]Sustainable material experimentation 
	Student name:
	

	Recipe:
	

	Date:
	


Aim: What are you trying to find out?
Hypothesis:
If I change ________ then ________ because ________.
Variables
	Independent (what you change):
	

	Dependent (what you measure):
	

	Controlled (what stays the same):
	


Materials and equipment
	

	

	


PPE required: select the items below that apply by circling them.
Apron
Enclosed leather shoes
Safety glasses
Heat gloves.
Method (step-by-step)
	1. 

	

	

	

	


Activity 15.1 – practical investigation – material testing stations 
Table 31 – data table sample
	Sample ID
	Example: #1a
	Date:



	Ingredient ratios
	Sample material
	Test results
	Testing images
	Notes

	
	
	Strength
	
	Material performance

	
	
	Flexibility
	
	Challenges

	
	
	Water resistance
	
	Improvements

	
	
	Biodegradability
	
	Comparison to conventional materials


Analysis
What patterns or trends do you notice?
	

	


Which sample performed best? Why?
	

	


Conclusion
Did your results support your hypothesis? Explain using evidence.
	

	


Evaluation and next steps
What would you improve next time?
	

	


How does this testing inform your final product design?
	

	




Note: no activities for Lessons 16 to 25 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: _Toc237003260]Lesson 26
[bookmark: _Toc237003261]Reflection and redesign launch
Activity 26.1 – common product evaluation
In small groups, evaluate a common product. For example, packaging, phone case, cosmetic container or takeaway container.
Respond to each of the following questions:
What problem does this product solve?
	


What materials are currently used?
	


What are the sustainability issues?
	


Could your sustainable material replace any part of it?
	


Activity 26.2 – redesign challenge launch
Redesign an everyday product so it can be partially or fully remade using your sustainable material.
Product constraints:
must use the developed material 
must improve sustainability.
Students individually:
select one product
sketch 4 to 6 quick concept ideas.
Quick sketches – early ideas
Label materials and function for each sketch.
Table 32 – quick sketches
	Sketch 1
	Sketch 2
	Sketch 3

	Sketch 4
	Sketch 5
	Sketch 6




[bookmark: _Toc237003262]Lesson 27
[bookmark: _Toc237003263]Design responsibility, innovation and refinement 
Activity 27.1
Generate at least 3 redesign variations using:
rapid sketching
SCAMPER a creative thinking technique (5:15)
material-first thinking.
Each idea must:
use your sustainable material
improve sustainability
address one responsibility issue.
Table 33 – S.C.A.M.P.E.R
	Problem item
	Redesign variations

	Substitute
	

	Combine
	

	Adapt
	

	Modify
	

	Put
	

	Eliminate
	

	Reverse
	


Activity 27.2
Complete a short critique table of your ideas:
Table 34 – critique
	Idea
	Strength
	Limitation
	Improvement

	
	
	
	


Select ONE concept to refine further:
Does your material suit this function?
What is the weakest part of this idea?
What sustainability trade-off exists?
Activity 27.3
Refine your chosen concept by:
producing a clearer annotated sketch or rendered drawing
producing different views of the product
label the following
where sustainable material is used
why it is suitable (properties)
how it reduces environmental impact
production considerations
risk and safety considerations.

[bookmark: _Toc237003264]Lesson 28
[bookmark: _Toc237003265]Production of sustainable redesign
Figure 17 – prototype production decision flowchart
[image: Flowchart illustrating an eight-step bioplastic product development process, starting with identifying purpose and ending with modifying and improving based on testing. Each step is contained in an arrow with detailed bullet points explaining tasks such as selecting sustainable materials, choosing transformation methods, joining components, applying finishing techniques, and evaluating prototypes.]
[bookmark: _Toc237003266]Production methods and techniques
Table 35 – production methods and techniques for bioplastic materials
	Category
	Examples for bioplastic prototype

	Transform
	casting, moulding, laminating, drying, modifying recipe

	Shape
	cutting, trimming, sanding, forming edges, piercing or drilling

	Join
	glued joins, slot systems, mechanical fasters, magnets, Velcro, zipper

	Finish
	water-based sealers, natural oils, polishing, texture, surface decoration

	Measure
	thickness, length, width (mms), weight, squareness, angles

	Manage
	WHS, sustainability impact, material budgeting, labelling


Key design questions
Who will use the product? 
What techniques support function? 
What techniques improve aesthetics? 
Is the method sustainable and safe? 
Does the prototype meet the design brief?
[bookmark: _Toc237003267]Technologies for working with bioplastics and sustainable materials
When producing a prototype from bioplastic, designers may use a range of digital and workshop technologies. The choice of technology should align with material properties, safety requirements and sustainability considerations.
Digital technologies
Laser cutter: cutting or engraving thin, fully dried bioplastic sheets (test first for heat tolerance)
3D printer (FDM): printing moulds, formers or components to shape bioplastic
CNC router: cutting moulds from MDF, plywood or foam for casting
CAD software (Onshape, Fusion, Tinkercad): designing precise forms and moulds before production
Digital callipers: measuring thickness accurately for testing
Heating and forming technologies
Hotplates (portable or laboratory): heating and mixing bioplastic recipes
Laboratory beakers and thermometers: monitoring temperature for consistency
Silicone moulds: shaping liquid bioplastic
Vacuum forming machine: forming bioplastic sheets over moulds (if material properties allow)
Heat press: laminating layers under controlled heat and pressure
Cutting and shaping equipment
Craft knives and scalpels
Scissors
Drill press (for fully cured, thicker samples only)
Sanding blocks or orbital sanders
Scrollsaw (only if material thickness and strength allow)
Testing technologies
Scales (measuring mass)
Force gauges (testing strength)
Water immersion containers (water resistance testing)
Timers (drying time comparisons)
Thickness gauges
Sustainability and safety technologies
Ventilation systems
Heat-resistant gloves
Safety glasses
Spill trays
Drying racks
Important considerations
Before selecting technology, ask:
Will heat damage or deform my material?
Is the material fully cured before machining?
Does this technology improve accuracy and quality?
Is it safe and appropriate for this material?
Does it align with sustainable production principles?

[bookmark: _Toc237003268]Appendix – bioplastics and natural material recipes
[bookmark: _Toc237003269]Gelatine recipe
Polymer: 15 g gelatine
Solvent: 75 ml water (preferably distilled)
Plasticiser: glycerine (0 g brittle, 7 g semiflex, 15 g flexible)
Additives: pigments, dyes, fibres, organic waste
Suggestions: cast in silicone mat, glass, metal tray or waterproof synthetic fabric
[bookmark: _Toc237003270]Sodium alginate recipe
Polymer: 2 g sodium alginate
Solvent: 75 ml water (preferably distilled)
Plasticiser: glycerine or olive oil (0 g brittle, 4 g semiflex, 6 g flexible)
Reactor: 10 g calcium chloride dissolved in 100 ml water
Suggestions: add fibres for reinforcement; use breathable fabric to cast on
[bookmark: _Toc237003271]Agar recipe
Polymer: 2.5 g agar agar
Solvent: 75 ml water (preferably distilled)
Plasticiser: glycerine (0 g brittle, 4 g semiflex, 7.5 g flexible)
Additives: pigments, dyes, inks, fibres, dried organic waste
Suggestions: other algae-based recipes can be done using kappa carrageenan
[bookmark: _Toc237003272]Pine resin recipe
Polymer: 30 g pine resin
Solvent: 30 ml alcohol
Plasticiser: glycerine or olive oil (0 g brittle, 4 g semiflex, 6 g flexible)
Additives: pigments, dyes, inks, fibres, dried organic waste
Suggestions: add fibres for reinforcement; use breathable fabric to cast on
[bookmark: _Toc237003273]Edible yucca bowls
Ingredients
25 g yucca powder
18 g water
7 g vinegar
Steps
1. Mix ingredients.
Place in mould and press.
Bake at 180°C for 29 minutes.
Cool completely before unmoulding.
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1.Mix allingredients.

2.Heat until it begins
to boil.

3.Reduce heat and stir
for 2-3 minutes until
thick.

4.Pour into prepared
mould.

5.Allow to cool and
dry.

Hot plate

Small saucepan /
beaker

Wooden stirrer
Silicone mould or tray

D
-

PPE: safety glasses,
apron, heat-resistant
gloves

compostable, semi-
rigid, translucent.

-\~
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Recipe card: Gelatine bioplastic (animal

based)

2tbsp gelatine
4 tbsp water
1tsp glycerin

Optional: natural
dyes, mica powder

1.Mix gelatine and
water until partly
dissolved.

2 Heat gently, stirring
to remove lumps.

3.Add glycerin.

4.Heat until smooth

and glossy.
5.Pour into a mould.

6.Dry flat for 1-2 days.

Hot plate

Small saucepan /
beaker

‘Wooden stirrer
silicone mould o tray

Safe /

PPE: safety glasses,
apron, heat-resistant
gloves

strong, glossy, tough,
flexible.
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Material
ideas based
on prior
research
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Material options

Banana peel bioplastic, kombucha leather,
seaweed leather, mycelium, cassava starch
bioplastic, animal based gelatine bioplastic,
agar agar plant based, gelatine and clay,

gelatine foam, edible yucca bowls, corn husk.

Sustainability features

Bioplastics are made from renewable

plant-based materials, reduce reliance on
- fossil fuels, can have a lower carbon

compostable, can break down faster than
traditional plastics, and support more
sustainable and circular production
systems.
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Sustainable materials

Sustainability justification:
Sustainability - This material is sustainable because

Availability - The resources and production methods for this
material.
Feasil

- Compared to other options,

Sketches

5 House old ems

Possible recipes

https/ecologiclife.com/how-to-make-
biodegradable-plastic-from-banana.html

httpsy/issuu.com/nat_arc/docs/bioplastic_coo
k_book_3

https3/issuu.com/nat_arc/docs/myceliumfabt
extiles

httpsy/issuu.com/adhin/docs/bioplastic_-
_shape_structure
httpsi/issuu.com/adhin/docs/coobook3.

httpsi/issuu.com/pegah khademi-
owl/docs/binderl
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+ Identify the purpose.

* What is the product? Who is the user? What problem
does it solve?

© Select a sustainable mat

+ Does the bioplastic have suitable strength, fle
durabiity?

« Choose a transformation method.

« Casting, moulding, laminating, drying or modifying the
recipe.

* Shape and refine
* Cutting, trimming, sanding or measuring for accuracy.

+ Join components (if required).
+ Glue or interlocking tabs, mechanical fasteners.

« Apply finishing techniques.
« Sealing, polishing or surface texture.

+ Evaluate the prototype.
* Does it meet function, aesthetics, sustainabi
safety criteria?

and

and improve.
« Adjust receipe, thickness, joins or finish based on testing.
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