

Cambridge OCR Level1/Level 2 Cambridge National in Engineering Design	 				R038 Scheme of work
Topic Area 1: Designing processes
Lessons
	Lesson number
	Specification coverage 
	GLH 
	Lesson aims and outcomes
	Lesson ideas, key words and activities 
	Useful resources
	Student independent learning – ideas and useful resources

	1
	1.1 The stages involved in design strategies
Linear design
Inclusive design
User-centred design
	1
	By the end of the lesson, students should be able to: 
summarise the 6 different types of designing strategies 
distinguish the strengths and weaknesses for each design strategies
recall the following design strategies: linear design, inclusive design, and user-centred design.

	You could begin the unit with an introduction to strategies used in design.
In the first lesson you could:
introduce linear design, inclusive design, user-centred design
give an overview of the key features of each strategy, the context in which they are applied
explain the relevant stages
hold a class discussion on the advantages and disadvantages of each strategy.
explore suitable examples of products designed using the different strategies.
	What is inclusive design? University of Cambridge (inclusivedesigntoolkit.com)
An intro to Inclusive Design | Microsoft Inclusive Design YouTube channel
User-Centered Design: Principles, Process, and Examples 
O8agency YouTube channel Human-centred design explained with examples by Cibin KS, UX Collective (uxdesign.cc)
	Research and compare
Task: students could create a comparison chart of linear design, inclusive design, and user-centred design
Instructions to include: 
Definition of each strategy
Key features
Typical contexts where applied
Advantages and disadvantages
Output: A one-page summary or infographic.


	2
	1.1 The stages involved in design strategies
Ergonomic design
Sustainable design
Ergonomic design Ergonomic design
	1
	By the end of the lesson, students should be able to: 
summarise the 6 different types of designing strategies 
distinguish the strengths and weaknesses for each design strategies
summarise the key aspects and steps involved with the following design strategies: sustainable design, ergonomic design and iterative design. 
	As for the previous lesson, you could explore for each strategy:
the key characteristics
context
advantages and disadvantages. 
The final strategy to look at will be iterative design, which is the focus of the next section (1.2). 

	12 Awesome examples of ergonomic product design, by P Skidmore (cadcrowd.com)
IxDF – Interactive Design Foundation YouTube channel has a video:
Sustainable Design - Design for the 21st Century with Don Norman 

	Case study analysis

Task: students could find a real-world example of a product or service that uses one of the different design strategies.
Instructions: explain – 

· why the chosen design approach was suitable. 
how it impacted user experience
any limitations or challenges
output: short report (300–500 words) or a slide presentation.


	3
	1.1 The stages involved in design strategies
Iterative design 
1.2 Stages of the iterative design process, and the activities carried out within each stage of this cyclic approach
1.2.1 Design:
1.2.1 Design
- Analysis of the design brief
	1
	By the end of the lesson, students should be able to: 
define the different stages of the iterative design process. 
recall and explain the stages of an iterative design process: identify, design, optimise and validate. 
analyse the key items in a design brief.
	At the start of this lesson, you could:
recap to confirm the iterative design strategy and the stages involved (identify, design, optimise and validate) 
then focus on the identify phase by considering the contents of the design brief
present an example design brief and analyse the key contents of the design brief. 
Students could then work in groups to analyse, summarise and feedback on further example design briefs.
	Iterative design process – Design strategies, GCSE Design and Technology, BBC Bitesize (bbc.co.uk)

	Students could work in groups to analyse, summarise and feedback on further example design briefs.

	4
	1.2 Stages of the iterative design process, and the activities carried out within each stage of this cyclic approach
1.2.1 Design: Methods of researching the product requirement
types of information obtained from primary research
types of information obtained from secondary research 
market research to determine existing products 
interviews with potential users and focus groups
	1
	By the end of the lesson, students should be able to: 
compare the difference between primary and secondary research giving examples of each. 
explain the difference between primary and secondary research, identify sources that fall under each type, and relate this to the design process. 
Explain where and why interviews and focus groups are used in design.
	This lesson could follow on from analysis of the design brief.
You could:
look at different methods of researching product requirements as part of the identify phase of the iterative design process.
introduce students to primary and secondary research along with examples of information sources of each. This could include the purpose of market research and interviews and focus groups. 

	Marketing research, GCSE revision (Revisionworld.com) 
YouTube Helpful Professor Explains! YouTube channel has a video:
Primary vs Secondary Research (Explained in 4 Minutes)

	Research methods exploration
Task: students could create a mind map of different methods for researching product requirements.
Instructions: include: 
Primary research methods (e.g., interviews, focus groups, surveys)
Secondary research methods (e.g., market reports, competitor analysis, online data)
Output: digital mind map or hand-drawn diagram.

	5
	1.2 Stages of the iterative design process, and the activities carried out within each stage of this cyclic approach
1.2.1 Design:
use of tables of anthropometric data

	1
	By the end of the lesson, students should be able to: 
explain ergonomics, and the purpose of using anthropometric data in product design. 
use anthropometric data to suggest product design features to make a product more ergonomic.
	You could begin the lesson with an introduction to ergonomics (using suitable examples) and how anthropometric data is used to determine product dimensions and geometry from an ergonomic perspective.
 
	Ergonomics and Anthropometrics video – 
M White Channel on YouTube
Why Ergonomics? | Importance & Benefits of Ergonomic Workplace [LUMI] 
LUMI channel on YouTube
	You could give students example product scenarios and task them to use ergonomic data tables to suggest key dimensions. Example products for students to determine key dimensions for could include a desk, chair, bicycle, light switch etc.


	6
	1.2 Stages of the iterative design process, and the activities carried out within each stage of this cyclic approach

1.2.1 Design:
analysis of existing products using: 
ACCESS FM (Aesthetics, Cost, Customer, Environment, Size, Safety, Function, Materials and Manufacturing)
product disassembly

	1
	By the end of the lesson, students should be able to: 
identify and explain the ACCESS FM approach and how it is used in design. 
recall all of the words in ACCESS FM and use them within a product analysis.  
	In this lesson students will continue to develop their understanding of the identify phase of the iterative design cycle by investigating existing products. 
You could introduce them to the ACCESS FM method (Aesthetics, Cost, Customer, Environment, Size, Safety, Function, Materials and Manufacturing) and how products are investigated through safe disassembly. Note this would be an introduction as ACCESS FM and product disassembly are revisited later in this module and in detail in Unit R040. Suitable product examples could be selected as case studies and used to illustrate these approaches.
	ACCESS FM
The design analysis tool
(accessfm.com)
	ACCESS FM analysis
Task: students could choose an everyday product (e.g., a water bottle, headphones, or a kitchen utensil).
Instructions: apply the ACCESS FM criteria: 
Aesthetics
Cost
Customer
Environment
Size
Safety
Function
Materials and Manufacturing
Output: a table or written analysis explaining each factor for the chosen product.

	7
	1.2 Stages of the iterative design process, and the activities carried out within each stage of this cyclic approach

1.2.1 Design:
Production of an engineering design specification 
Generation of design ideas by sketching and modelling 

	1
	By the end of the lesson, students should be able to: 
develop a specification for a product. 
generate some design ideas based on a specification. 
explain the key aspects of an engineering design specification and use these to identify the requirements for a product. Explain the purpose of sketching when generating design ideas.
	This lesson could focus on generating design ideas against a design specification from the second phase of the iterative design cycle – the design phase. 

You could:
introduce students to the key categories included in an engineering design specification, using suitable example specifications to consider
show them examples of how freehand sketching is used by the designer to quickly generate a range of design ideas.
	Design briefs and specifications - Investigating - GCSE Design and Technology Revision - BBC Bitesize (bbc.co.uk)
	Create your own specification
Task: you could give students a problem and they could write a mini design specification.
Instructions: include at least 6 categories (function, size, materials, safety, cost, aesthetics).
Output: a structured document (bullet points or table).
Students could create some design ideas based on the specification. 


	8
	1.2 Stages of the iterative design process, and the activities carried out within each stage of this cyclic approach
1.2.2 Make and evaluate
- The reasons for the use of modelling
· to test proportions
· to test scale
· to test function
	1
	By the end of the lesson, students should be able to: 
define different types of modelling and why they are used. 
explain why the designer will produce models of products – to test proportions, to test scale, to test function. 
	In this lesson, students return to the next phase of the iterative design cycle and to the optimise phase in which prototypes are made and evaluated. 
You could introduce students to the reasons for modelling:
to test proportions
to test scale
to test function.
You could use case study product examples to illustrate each of these different reasons for modelling.
	Modelling - Designing - AQA - GCSE Design and Technology Revision - AQA - BBC Bitesize  
GCSE Design and Technology Revision, BBC Bitesize (bbc.co.uk)
	Hands-on sketch and model
Task: students could sketch a quick design idea and create a basic paper/card model to test proportions.
Instructions: annotate your sketch and model with notes on: 
What worked well
What needs improvement
Output: photo of the model with annotations.

	9
	1.2 Stages of the iterative design process, and the activities carried out within each stage of this cyclic approach
1.2.2 Make and evaluate
Virtual modelling of the design idea 
Physical modelling of the design idea 
Manufacture or modification of the prototype 
· comparison of the model or prototype against the requirements of the design brief and specification 
	1
	By the end of the lesson, students should be able to: 
compare the difference between virtual and physical modelling. 
summarise the difference between virtual and physical modelling. Give reasons why each method is used.
	In this lesson, you could:
introduce the purpose and reasons for virtual and physical modelling and evaluation of design ideas.
Show examples of virtual and physical models and prototypes to students to discuss and evaluate, including the benefits and drawbacks of both types of modelling as part of the design process.
	Real World: From Idea to Physical Prototype 
c. 3 minute video on the NASA eClips – ARCHIVE channel on YouTube
How McLaren Automotive uses virtual reality to design its sportscars and supercars
McLaren Automotive TV YouTube channel 
(c. 2 minute video)
	Purpose of modelling
Task: students could create a short summary or infographic explaining: 
why designers use virtual models (e.g., CAD, simulations)
why designers use physical models (e.g., prototypes, mock-ups).
Output: One-page visual or 3–5 slide presentation.






Subject knowledge support for this topic area
	Subject knowledge enhancement
	Details

	Underlying knowledge and understanding
	Identify and Research
Understand the problem, context, and user requirements.
Design 
Generate concepts and create initial designs.
Prototype 
Build a tangible representation (low or high fidelity).
Test & Evaluate 
Gather feedback from users or stakeholders.
Refine & Repeat 
Incorporate insights and start the next cycle.

	Common misconceptions
	Misconception: Linear design is always the best approach.
Reality: Linear design is structured but lacks flexibility; iterative design is often better for complex or evolving requirements.
Misconception: Inclusive design only benefits people with disabilities.
Reality: Inclusive design improves usability for all users, including those with temporary or situational limitations.
Misconception: User-centred design means asking users what they want and doing exactly that.
Reality: It involves understanding user needs and balancing them with technical and business constraints.
Misconception: Iterative design is just repeating the same steps without purpose.
Reality: Each cycle uses feedback to refine and improve the design systematically.
Misconception: Prototyping is only for final products.
Reality: Prototypes are used throughout the process to test ideas early and reduce risk.
Misconception: Evaluation happens only at the end.
Reality: Evaluation is continuous—every stage should include testing and feedback.
Misconception: Making a prototype means the design is finished.
Reality: Prototypes are for testing and improvement, not final production.

	Key concepts
	1.1 The stages involved in design strategies
Linear design, Iterative design, Inclusive design, User-centred design, Sustainable design, Ergonomic design
1.2 Stages of the iterative design process, and the activities carried out within each stage of this cyclic approach
Identify and Research -Understand the problem, context, and user requirements which are all within the design brief. 
Design - Understand why a specification is important to help a designer generate concepts and create initial designs, final designs and produce a manufacturing plan.
Prototype Understand the different types of prototyping a designer could use and the advantages and disadvantages.
Test and Evaluate – understand that testing and evaluation can be done throughout the iterative design process to gather feedback from users or stakeholders which will inform the design. 
Refine and Repeat – Understand how to use evaluation techniques to start the next cycle.

	Subject knowledge enhancement for teachers (further reading)
	For further information on this subject, you can:
Refer to the OCR textbook
Visit the BBC bitesize website
Iterative design – Research: a Practical Handbook
Iterative Product Development by Alan Starner (Author)
Links to other units
R039/R040 
Students are required to analyse a design brief for the assessment in both units




Subject knowledge support for this topic area
	Subject knowledge enhancement
	Details

	Underlying knowledge and understanding
	A design specification is a detailed document outlining the requirements and constraints for a product.
Criteria often include functional, aesthetic, ergonomic, cost, environmental, and safety considerations.
Needs are essential for functionality; wants are desirable but not critical.
Qualitative: Descriptive, subjective (e.g., colour, texture).
Quantitative: Measurable, numerical (e.g., weight, dimensions).
ACCESSFM: Acronym for Aesthetics, Cost, Customer, Environment, Safety, Size, Function, Materials, Manufacturing—used to structure design thinking.
Manufacturing choices affect cost, sustainability, and feasibility.
Scales of Manufacture: One-off: Custom, high cost, Batch: Limited runs, Mass: Large-scale, automated, Continuous: Non-stop production.
Processes depend on material properties and product requirements.
Production costs include material, labour, capital, and overheads.
External influences include regulations, environmental factors, market trends, and technological advances.
Regulations ensure safety, compliance, and ethical standards.
Environmental considerations include carbon footprint, material sourcing, and end-of-life disposal.

	Common misconceptions
	Believing that a design specification is just a list of features
Reality: A specification is a structured set of measurable criteria, not just features. It includes performance, safety, cost, and environmental requirements. 
Confusing qualitative and quantitative data (e.g., thinking ‘strong’ is quantitative)
Reality: ‘Strong’ is qualitative because it’s descriptive. Quantitative data uses numbers (e.g., tensile strength = 500 MPa)
Assuming ACCESS FM only applies to final design
Reality: ACCESS FM is used throughout the design process, from initial ideas to final evaluation.
Assuming mass production is always cheapest
Reality: Mass production has high set up costs. It’s only cost-effective for very large quantities.
Believing all materials can be processed the same way
Reality: Different materials need specific processes (e.g., metals can be welded, plastics often need moulding).
Ignoring environmental and ethical considerations in manufacturing
Reality: These factors are critical for sustainability and compliance (e.g., reducing waste, fair labour practices).
Thinking regulations only apply to large companies
Reality: Regulations apply to all manufacturers, regardless of size, to ensure safety and legal compliance.
Assuming environmental impact is only about recycling
Reality: It includes energy use, carbon footprint, sourcing materials, and disposal.
Believing external influences are static
Reality: Influences change over time with new laws, technology, and market trends.

	Key concepts
	Quantitative / Qualitative
ACCESS FM
Scales of Manufacture (one-off, batch, mass, continuous)
Processes: Wasting, Shaping, Forming, Joining, Finishing, Assembly
Costs: Labour vs Capital
Manufacturing processes (wasting, shaping, forming, joining)
Cost analysis (labour vs capital)
Impact of scale on cost and design flexibility
Environmental impact assessment
Market and consumer trends

	Subject knowledge enhancement for teachers (further reading)
	Books
The Core technical principles (materials, processes) and Design & making principles (design strategies, iterative design) sections from Design and Technology: Product Design (by Ian Granger, Will Potts, Julia Morrison, Dave Sumpner)
Manufacturing Processes for Design Professionals by Rob Thompson
Engineering Design: A Systematic Approach by Pahl & Beitz
Standards & Guidelines
British Standards on Design Specifications
BSI Standards Portal [bsigroup.com]
ISO 9241 Ergonomics & Human-Centred Design
ISO official page [iso.org]
UK Government Guidelines on Product Safety & Sustainability
GOV.UK Product Safety Guidance [gov.uk]
Articles and Case Studies
Human-Centred Design & ISO 9241 Overview
UX Design Guide [blog. Rhein...puting.com]
Lean Manufacturing & Sustainability Case Studies
Lean Enterprise Institute Case Studies | US EPA Case Studies [lean.org], [epa.gov]

Websites
MadeHow (How Products Are Made)
https://www.madehow.com [madehow.com]
Engineering Toolbox
https://www.engineeringtoolbox.com [engineerintoolbox.com]

Journals
Journal of Engineering Design
https://www.tandfonline.com/journals/cjen20 [designsociety.org]
Sustainable Manufacturing Journal
Emerald Publishing – Journal of Engineering, Design and Technology [emerald.com]
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