
 

 

 

 Designing: Understanding contexts, users and 

purposes. Generating, developing, modelling and 

communicating ideas.  

Making: Planning. Practical skills and Techniques.  Evaluating: Own ideas and products, existing products, 

key events and individuals.  

Technical Knowledge: Being able to make products 

work.  

National 

Curriculum 

Links 

● Work confidently within a range of 
relevant domestic, local and industrial 
contexts: (Home, health, leisure, culture, 
engineering, manufacturing, 
constructions, food, energy, agriculture 
and fashion.  

● Use research and exploration, such as 
the study of different cultures, to 
identify and understand user needs 

● Identify and solve their own design 
problems and understand how to 
reformulate problems given to them 

● Develop specifications to inform the 
design of innovative, functional, 
appealing products that respond to 
needs in a variety of situations 

● Use a variety of approaches [for 
example, biomimicry and user-centred 
design] to generate creative ideas and 
avoid stereotypical responses 

● Develop and communicate design ideas 
using annotated sketches, detailed 
plans, 3-D and mathematical modelling, 
oral and digital presentations 

● Select from and use specialist tools, 
techniques, processes, equipment and 
machinery precisely, including computer-
aided manufacture 

● Select from and use a wider, more complex 
range of materials, components and 
ingredients, considering their properties.  

 

● Analyse the work of past and present 
professionals and others to develop and 
broaden their understanding 

● Investigate new and emerging 
technologies 

● Test, evaluate and refine their ideas and 
products against a specification, taking 
into account the views of intended users 
and other interested groups 

● Understand developments in design and 
technology, its impact on individuals, 
society and the environment, and the 
responsibilities of designers, engineers 
and technologists 

 

● Understand and use the properties of 
materials and the performance of 
structural elements to achieve 
functioning solutions 

● Understand how more advanced 
mechanical systems used in their 
products enable changes in movement 
and force 

● Understand how more advanced 
electrical and electronic systems can be 
powered and used in their products [for 
example, circuits with heat, light, sound 
and movement as inputs and outputs] 

● Apply computing and use electronics to 
embed intelligence in products that 
respond to inputs [for example, sensors] 
and control outputs [for example, 
actuators] using programmable 
components [for example, 
microcontrollers] 

 

Design and Technology Department Intent Plan (Draft) 
The Joseph Whitaker Design and Technology Department aims for its students: 

✔ Inspire and develop pupil’s imagination to design and make products/prototypes that draw on a repertoire of knowledge, understanding and skills in orders to solve real and relevant 
problems within a variety of different contexts and users.  

✔ To develop a sound understanding of materials and processes.  

✔ Enable pupils to understand the needs, wants and values of different users when and taking this into consideration when designing and making products/prototypes.  

✔ Apply a broad range of knowledge and skills learn in other subject areas such as mathematics, science, engineering, computing, and art.  

✔ Foster an understanding of the world around us through the evaluation of past and present design and technology, including the impact this has on our daily lives.  

✔ Prepare students to take risks, become resourceful and innovative through the development of creative, technical, and practical skills needed to perform everyday tasks and become 
capable citizens.  

✔ To support SEN students in developing their practical and theoretical subject knowledge through differentiated targets, modelling, and explanation of key terminology 

✔ Stretch and challenge higher ability students by developing and broadening their skills within Design and Technology.  

✔ Pupils must be able to critique, evaluate and test their ideas and products and the work of others to inform design decisions.  

✔ To enable students to develop their Cultural Capital through external speakers, workshops, and online opportunities. 

✔ To ensure that metacognition principles are embedded in teaching to enable students to retain information. 

✔ To strengthen learning and use of vocabulary through space retrieval and etymology of key words. 



Links to 
GCSE  

AO1 - Identify, investigate and outline design 
possibilities. 
AO2 - Design prototypes that are fit for 
purpose. 
3.3.1 Investigation, primary and secondary 
data; being able to write a design brief and 
design/manufacturing specification. Carry out 
investigations in order to investigate 
problems and needs. Use primary and 
secondary data to understand client/user 
needs.  
3.3.2 Environmental, social and economic 
challenges that influence design and make 
decisions; global warming, deforestation and 
fair trade.  
3.3.3 The work of others.  
3.3.4 Design strategies: generate imaginative 
and creative design ideas using a range of 
different design strategies to explore and 
develop their own ideas.  
3.3.5 Communication of design ideas: 
develop, communicate, record and justify 
design ideas using a range of appropriate 
techniques.   
 
 
 
 
 

AO2 - Make prototypes that are fit for 
purpose. 
3.3.6 Prototype Development: design and 
develop prototypes in response to client 
wants and needs. 
3.3.8 Tolerances: SI units showing accurate 
use of appropriate tolerances +/- 2mm, 
resistor tolerance and seam allowance 
3.3.9 Material management: to understand 
how to cut materials efficiently to reduce 
waste and to use appropriate marking out 
methods, coordinates and data points.  
3.3.10 How to use specialist tools and 
equipment, including hand tools, machinery, 
digital design and manufacture, appropriate 
for the material and/or task to complete 
quality outcomes. How to use them safely to 
protect themselves and others from harm. 
3.3.11 Specialist techniques and processes: 
understand how to select and use specialist 
techniques and processes appropriate for 
the material and/or task and use them to the 
required level of accuracy in order to 
complete quality outcomes. How to use 
them safely to shape, fabricate and construct 
a high-quality prototype, including 
techniques such as wastage, addition, 
deforming and reforming. 
3.3.11 Surface treatments and finishes.  

AO3 – Analyse and Evaluate 
3.3.6 Know and understand how to 
evaluate prototypes to critically reflect 
and inform modifications and fitness for 
purpose. 

3.2.1 Selection of materials and 
components considering their: 
Functionality, aesthetics, environmental 
factors, availability, cost, social factors, 
cultural factors, ethical factors. 
3.2.5 Using and working with materials: 
know and understand how different 
properties of materials and components 
are used in products, how properties 
influence use and how properties affect 
performance. 
3.3.7 Selection of materials and 
components; select and use materials 
and components appropriate to the task 
considering functional need, cost and 
availability. 
 
Links to Maths:  
-Recognise and use expressions in 
decimal and standard form: Calculation 
of quantities of materials, costs and 
sizes. 
Use ratios, fractions and percentages: 
Scaling drawings, analysing responses to 
user questionnaires. 
Calculate surface area and volume: 
Determining quantities of materials. 
-Handling data:  
Presentation of data, diagrams, bar 
charts and histograms. 
-Graphs 
-Geometry and Trigonometry. 
 
Links to Science: 
Use scientific vocabulary, terminology 
and definitions  

A Level 
Links 

AO1 – Identify, investigate and outline design 
possibilities to address needs and wants.  
AO2 – Design prototypes that are fit for 
purpose.  

AO2 – Make prototypes that are fir for 
purpose.  

AO3 – Analyse and evaluate: 
Design decisions and outcomes, 
including for prototypes made by 
themselves and others.  
Wider issues in design and technology.  

AO4 – Demonstrate and apply 
knowledge and understanding of 
technical principles and design and 
making principles.  

  
 
 



Rationale for Year 7 
In KS3 we rotate on an 8-week basis around the different 

specialist areas within DT. Year 7 foci is based on skills 

building, introduction to a broad range of materials and 

processes and the workshop environment. 

Across all KS3 the application of math and science will be 

embedded within the projects.  

LEGO Project:  

• Age appropriate as it is a relatable product.  

• Students develop their own character through 
introduction to the design and make process.  

• Students develop their cultural capital through the 
understanding the Lego Company and how design 
and manufacturing businesses develop following 
fashion and changes in the market. 

• Develop awareness of environmental impacts of 
packaging and how this impacts their daily lives.  

 
Plastics Project: 

• Awareness of local and global issues surrounding 
plastic use and pollution.  

• Uses of plastic and more sustainable alternatives.  

• Moral and ethical issues surrounding plastics ad its 
impact of LEDC’s.  

• Innocent Company initiatives on developing 
alternative plastics.  

 
Casting Project: 

• Introduction to metal manufacturing, types and their 
uses.  

• Cultural capital link to local manufacturing industry 
‘Steel Manufacturing in Sheffield – Capital of UK 
steel industry’ and ‘Hydro Aluminium Manufacturing 
located in Tibshelf. Showing career opportunities 
through the industry. 
 

This Ables Project: 

• Foci on developing students understanding of 
designing products for inclusive design.  

• Links with IKEA’s ‘This Ables’ initiative of developing 
products for users with disabilities. Developing 
cultural capital looking at designers and engineers 
like Sebastian Conran’s ‘Moley’ project for support 
assisted living.  

Rationale for Year 8 
Year 8 foci builds on skills, processes and theory learnt in year 7 

covering many material areas.  

Broader range of subject terminology is introduced.  

Introduces students to designing for a client or user/ contextual 

challenge to develop alternative way of thinking and 

understanding users wants and needs. Students to begin to 

identify and solve their own design problems. ICT has been 

integrated into the year 8 rotation.  

 

Linney Project: 

• Linked to local company based in the paper and board 
industry/ graphical design.  

• Develop understanding of net construction used in 
advertising and packaging. Linking to industrial 
practice and careers.  

• Understanding of industrial manufacturing processes 
and graphical communication.  

 
Be Seen Project: 

• Based on user cantered design, focusing on a variety 
sporting activities.  

• Links to trends and fashion industry, looking at famous 
brands linked to their age group e.g. Under Armour.  

• Broadening their knowledge of fashion designers and 
presentation techniques developing their cultural 
capital.  

 
Mechanical Toy: 

• Develops understanding of CAMS and Gears and 
application to the world around us.  

• Builds on skills learnt from Memphis in year 7.  
 

Rationale for Year 9 
Year 9 foci broadens and deepens students understanding of a 
wide range of materials, processes, and equipment in 
preparation for further study. Subject terminology is fully 
embedded and aims to encourage more independent learning 
and problem solving. This builds on from year 8, deepening their 
understanding of user centered design and responding to a 
contextual challenge. Fosters independent problem-solving skills 
and independence.  
 
Architecture: 

• Develops student understanding of building 
construction and how the environments around us 
function.  

• Supports their cultural capital by introducing them to a 
wide range of famous buildings, architects, designers, 
and design movements. Focusing on local and global 
influence.  

• Develops their understanding of schematic drawings 
using in the real world.  

• Understanding how smart technologies can be applied 
to develop a more sustainable way of living.  
 

The Paul Cocksedge Project: 

• Inspired by the above famous product designer 
developing their cultural capital. 

• Focus on understanding of levels of manufacture and 
how manufacturing world functions.  

• Broadening their subject knowledge into more diverse 
materials and manufacturing processes. 
 

Fast Fashion: 

• Focuses on the negative impact the textiles industry is 
having on the environment.  

• Looks at the use of upcycling and the importance of 
this for the future.  

• Broadens cultural capital looking at American 
company ‘Looped Works’, focusing on upcycled 
products.  

 
Illumination Project:  

• Developing and broader understanding of light design 
and the impact this has on our everyday environment.  

• Focus on user centred design and developing cultural 
capital looking at a broader range or materials, 
processes, and designers.  

 



• Bridges link with Computing focusing on 
programming and how smart technology can 
improve our daily lives.  

• Developing an understanding of how electronic 
systems in the environment around us function.  

 
Memphis: 

• Introduction to timbers and manufactured boards.  

• Different joining methods for timbers and finishes. 

• Developing basic wood working skills using machines 
and hand tools.  

 

 
 
 

Year 7 Year 8 Year 9 

2 in 1 Project: 
Casting: 

- Introduction to material classification  

- Understanding of local metal manufacturing 

industry and careers/ HE using these skill. (Sheffield 

Steel / Hydo Aluminium Tibshelf) 

- Use specialist tools and equipment in using metal. 

(AO 3.3.10) 

- Understand the principles of casting.  

- Use 2D CAD to produce designs 

- Evaluate their products against a given specification 

and identify improvements.  

- Begin to identify and solve their own design 

problems. 

- Implement appropriate H&S / risk assessment  

               Plastics:  
- Use specialist tools and equipment in using plastic. 

(AO 3.3.10) 

- Understand the classification of polymers.  

- Understand the impact of global warming and 

plastic pollution..  

- Evaluate their own environmental impact.  

- Identifying how some products have a positive and 

negative impact on the world.  

- Implement appropriate H&S / risk assessment 

Linney Project 
- Develop a more detailed design specification based on 

an industrial context. Link to LEGO 

- Broader understanding of the properties for paper and 

boards. Links to LEGO    

- Understanding of the industrial manufacturing methods 

(printing processes and die-cutting) Modifying surface 

finishes/ treatments. (AO3 3.3.11) 

- Application of finishing processes for paper and board.  

- Use specialist tools and equipment using papers and 

boards. (AO 3.3.10) 

- Identify and solve their own design problems.   

- Apply 3rd party feedback to inform design decisions.  

- Understanding of net construction and modification.  

- Implement ergonomic and anthropometric data / scale. 

Link to This Ables / Be Seen 

-  Develop skill using specialist tools and equipment to 

mark out, cut and shape. (Paper & Board) Including 

health and safety requirements 

- Produce creative design solutions using a variety of 

approaches and user centred design. AO2 3.3.3 / 3.3.4) 

- Analyse existing products through product disassembly.  

- Understanding tessellation / die cutting. (AO 3.3.8) 

- Link to local manufacturing company Linney Print and 
further career paths. 

Architecture 
- Knowledge of different architects / designers and 

the industry. 

- Deeper understanding of paper and boards 

focusing on their properties. Links to Linney 

Project 

- Use 3D CAD to model and present design ideas 

using Google Sketch-up.  

- Deeper understanding of technical drawings – 

scale.Links to Lego 

- Art movements, biomimicry and work of others to 

inform creative design solutions. (AO2 3.3.3 / 

3.3.4) 

- Interpreting working drawings and 

communication (AO2 3.3.5) 

- Work in a domestic/local context – based on 

home/ environmental focus.  

- Produce 3D mathematical modelling.  

- Implement ergonomics and anthropometrics. 

Links to Linney, This Ables and Be Seen 

- Introduction to alternative energies and 

sustainable materials. (AO2 3.3.2) 

- Apply mastery skills using specialist tools and 

equipment to mark out, cut and shape. Including 

health and safety requirements. (Paper & Board) 

Link to Linney Project  

- Use specialist tools and equipment using papers 

and boards. Links to Linney Project (AO 3.3.10) 



- Link to LEGO project in relation to material choice 

and manufacturing.  

- Evaluate and refine ideas against the 

specification, considering the views of intended 

users and other interested groups. (AO 3.3.6) 

Lego: 
- How to write a specification 

- Understanding how LEGO developed as a company 

/ start-up business. Fashion trends/ changes in the 

market. (AO2 3.3.1) 

- Analyse and evaluate existing products to inform 

design ideas, including product disassembly.  

- Identifying and understanding user needs. (AO 

3.3.6) 

- Produce creative design solutions using a variety of 

approaches. AO2 3.3.3 / 3.3.4) 

- Use specialist tools and equipment to mark out, cut 

and shape reducing waste. Including health and 

safety requirements. (Styrofoam) (AO 3.3.8  - 

3.3.10) 

- Apply joining techniques using adhesive for 

Styrofoam.  

- Understand properties and classification of 

Styrofoam and some papers / board. (AO 3.2.5) 

- Develop freehand communication techniques for 

design ideas. (AO 3.3.4) 

- Modify surface finish by applying acrylic paint. (AO3 

3.3.11) 

- Use CAD to develop DTP packaging.  

- Evaluate their product against the design 

specification including 3rd party feedback. (AO 

3.3.6) 

Mechanical Toy 
- Deeper understanding of timbers. Links to Memphis  

- Develop a broader understanding of different joining 

techniques. 

- Develop more detailed specification based on a leisure 

context.  

- Mechanical systems and their movement.  

- Calculation of gear ratio. 

- Calculation of material costing, sizes and quantities.  
- Apply mathematical modelling and apply tolerances. 

Links to Memphis 

- Test, evaluate and refine products against the design 

specification, including 3rd party feedback. (AO 3.3.6) 

- Produce creative design solutions based on user centred 

design. AO2 3.3.3 / 3.3.4) 

- Identify and solve their own design problems through 

modelling and prototyping  

- Develop skill using specialist tools and equipment to 

mark out, cut and shape. (Timber) Including health and 

safety requirements (AO 3.3.10) 

Illumination Project 
- Comprehensive understanding of timbers and 

manufactured boards. Links to M.Toy/ Memphis 

- Match and select appropriate materials based on 

their fitness for purpose.  

- Analysis of existing products – product 

disassembly. (AO1) Link to Linney Project / LEGO 

- Identify and solve their own design problems.  
- Comprehensively undertake practical using 

specialist tools and equipment to mark out, cut 

and shape. Including health and safety 

requirements. (Timber)  

- Generate design ideas using a variety of 

strategies: biomimicry and work of others. (AO2 

3.3.3 / 3.3.4) 

- Adapt methods of manufacture to changing 

circumstances.  

- Production schedules and costing of materials and 

quantity. (AO 3.3.7) Link to Memphis /TPCP 

- Mathematical calculation of material.  

- Develop practical skills using electronics 

- Knowledge of key lighting designers e.g. Tom 

Dixon and Sally Storey and further careers. 

Understanding importance of lighting industry on 

our environments.  



This Ables Project: Programmable Electronics 
- Use a given specification to inform design decisions.  

- Working in a domestic setting with a key foci on 

inclusive and assisted design. Linking to the IKEA 

This Ables project.  

- Basic understanding of ergonomics and 

anthropometrics.  
- Understanding of how electronic systems work and 

are applied to products and environments around 

us.  

- Applying input, output systems and implementing 

feedback systems.  

- Understand programming of microcontrollers, 

specialist software for programmable components. 

(AO 3.2.1 / 3.3.7) 

- Use simple electronic circuits understanding inputs 

and outputs.  

- Introduction to basic electronic components and 

how products function.   

- Understanding tolerance and units or measurement 

(calculation of Ohms law) Voltage, Current and 

resistance.  

 

Be Seen  
- Understanding changes in fashion and trends in relation 

to new and emergent technologies - E-textiles (LED 

lights/ circuits/ conductive thread) (AO 3.1.1) Links to 

year 7 electronics and programming. 

- Based on sporting activities (user centred design and key 

companies e.g. Under Armour) 
- Understand that materials can have one or more 

properties that can change by external stimuli such as 

light and heat- photochromic and thermochromic 

pigments (AO 3.1.3) 

- Interpret primary and secondary data to inform design 

decisions. (AO 3.3.1) 
- Develop an understanding of Natural and Synthetic 

Fibres - cotton, wool, silk, polyester, polyamide (nylon) 

elastane (lycra) Blended/ mixed fibres: polycotton. (AO 

3.2.1) 

- Use software and hardware to develop programmes and 

transfer these to programmable components. Links to Yr7 This 

Ables Project 
- Developing iterative design approach using biomimicry.  

- Analysing properties and characteristics of materials and 

components for their design ideas. (AO 3.2.5) 

- Develop skills using specialist tools and equipment to 

mark out, cut and shape. (fabrics) Including health and 

safety requirements. (AO2 3.3.10) 

- Application of Ergonomics and Anthropometrics. Links to Yr7 

This Ables Project 

- Have an understanding of how fibres can be spun to 
make enhanced fabrics - conductive fabrics, fire resistant 
fabrics, kevlar, Gore-Tex and microfibres; incorporating 
micro-encapsulation. (AO 3.1.3) 

The Paul Cocksedge Project 
- Knowledge of P. Cocksedge and product designers 

experimenting with new materials. Careers in 

product design.  

- Context of manufacturing. 

- Use moulds to manufacture their product.  

- Develop an understanding of a broader range of 

materials and their properties, including 

composite materials.  

- Produce a Gant chart to plan production.  

- Application and understanding of electronic 

components / inputs and outputs. Links to yr7 

This Ables  

- Deeper understanding of plastics (polymers) and 

their properties, stock form and environmental 

impact. Link to yr7 Plastic 

- Understanding the circular and linear economy.  

- Life cycle analysis.  

- Develop a broader range of understanding for 

joining methods. (Mixed materials) 

- Ratios for mixing different materials.  

- Costings of materials and calculations of waste.  

- Levels of production 

- Develop practical skills using electronics.  

- Understanding tolerance and units or 

measurement (calculation of Ohms law) Voltage, 

Current and resistance. Links to Yr7 This Ables 

- Developing a deeper understanding of plastic 

pollution. Link to Yr 7 Plastic 

- Deforming and reforming plastics. (AO2 3.3.11) 

Memphis: 
- Use research to identify user needs and wants. 

- Understanding a range of lifestyle factors to 

influence design.  

- Apply user centred design.  

- Apply mathematical modelling and apply 

tolerances.  

 Fast Fashion  
- Analysis of the work of others (AO 3.3.3) and 

how to use this as inspiration for their own 
designs. Focus on Loop Works America 

- Develop an understanding of a broader range 

of textiles materials and their properties, 

including plastic. Linked to Be Seen 



- Produce costing spreadsheet for their product.  

- Classification of softwoods, hardwoods and 

manufactured boards.  

- Understand the physical properties of materials.  

- Understand how to set up machinery and 

equipment.  

- Use specialist tools and equipment to mark out, cut 

and shape. Including health and safety 

requirements. (Timber)  

- Apply joining techniques using adhesive for timbers.  

- Modify surface finish / finishing techniques by 

understanding and applying acrylic paint/ stains/ 

varnish and bees wax.  (AO3 3.3.11) 

- Test, evaluate and refine products against the 

design specification, including 3rd party feedback.  

- Evaluate key events/designers focusing on the 

Memphis design movement.  

- Understanding of textiles pollution and 
environmental impact.  

- Understand textiles recycling and upcycling 
and how to apply this knowledge in a 
domestic and industrial capacity. 

- . (3.1.6) 
- Deeper understanding of material properties 

and characteristics when analysing design 
ideas. 

- Have an understanding of fabric construction 
(woven, non woven, knitted) and how this 
impacts the choice of fabric for function 

- Develop knowledge of components and their 
uses, and applying this knowledge when 
designing/ making a product. 

- Deeper knowledge of skills using specialist 

tools and equipment to mark out, cut and 

shape. (fabrics) Including health and safety 

requirements 

- Deeper knowledge of selecting appropriate 

tools and equipment, including health and 

safety requirements. 

- Use CAD/CAM  and heat press to apply surface 

finishing treatments. (AO2 3.3.11) 

 

 

 Math Link 

 Science Link 

 Industry Link 

 Links to previous projects  

 Links to GCSE 

 Repeated or Developed skill 

 

Key 


