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Introduction to the AS Level NEA Product Development
The AS Level NEA involves a product development 
where you will identify a context that connects to one of 
the themes given by OCR. You will then critically analyse 
a current product linked with your chosen context and 
propose improvements or adaptations. Bearing in mind 
the endorsed title you are following, you will identify 
a suitable product and follow the iterative processes 
of explore, create and evaluate to develop, enhance or 
re-purpose an existing product and create a portfolio 

of evidence in real time to demonstrate your thinking, 
creativity and skills.

A total of 90 marks are available for the NEA which 
accounts for 50 per cent of your AS Level qualification. 

As a guide, you will spend approximately 45 hours on 
your product development. 

The contexts are released by OCR on 1 June each year.

Introduction to the A Level NEA Iterative Design Project
The A Level NEA involves a substantial ‘design, make 
and evaluate’ project following the iterative processes 
of explore, create and evaluate. You will identify your 
own challenging design opportunity or problem from 
a real-world context of your own choice and create a 
portfolio of evidence in real time through the project 

to demonstrate the range and depth of your thinking, 
creativity and skills. 

A total of 100 marks are available for the NEA which 
accounts for 50 per cent of your A Level qualification. 

As a guide, you will spend approximately 65 hours on 
your iterative design project.

What are the differences between AS Level NEA and A Level NEA?
The principles of how to approach the NEA are the same 
for AS Level and A Level. Apart from a small number of 
minor differences, the marking criteria are the same and 
a great deal of the NEA subject content is common for 
both. It is very important, however, that you understand 
the differences in the level of skills, complexity of 
thinking and depth of approach that are needed. 

If you are studying for A Level, greater contact with, and 
direct involvement of, stakeholders and users will be 
expected; and you will need to show higher levels of skill 
in the use of equipment, such as the more advanced 
tools and features within design software, or the more 
complex functions on a machine. You will need to show 
a higher level of critical design thinking, understanding 

LEARNING OUTCOMES

By the end of this chapter you should have developed a 
knowledge and understanding of:
l the structure and format of the NEA
l the requirements of your chronological portfolio
l the key features of the NEA:

– the iterative design process
– designing in an ‘organic’ way

– stakeholders and their requirements
– a user-centred design approach

l the key skills needed to be successful
l the NEA marking criteria:

– what you need to do
– approaches and techniques.

Non-Exam Assessment (NEA): 
Product Development (AS Level) 
Iterative Design Project (A Level) 10
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and application of industrial and commercial principles 
and methods, including effective project management. 

The A Level NEA subject content incorporates some 
additional subject areas. You will also need to:
l consider and use different design strategies, techniques 

and approaches as part of your iterative process 
l apply appropriate risk assessments as part of safe 

working practices when creating your designs and 
prototypes

l review wider environmental implications, including 
the use of product lifecycle analysis (LCA) to 
consider factors such as the disposal of waste, 
surplus materials, components and by-products and 
sustainability when creating your design prototypes 

l understand and apply relevant standards including 
BSI and ISO to measure the viability of your design 
solutions

l understand and apply quality control and quality 
assurance principles 

l understand scales of production, quality and 
manufacturing methods to ensure your final 
prototype meets identified stakeholder requirements

l use appropriate project management tools to ensure 
everyone and everything is managed efficiently and 
the end result is achieved

l use physical testing of existing products, materials 
and components (including destructive and non-
destructive methods) as an integral part of your 
iterative processes

l understand and use digital software and tools to test 
and evaluate the viability of specific components 
and prototypes and to predict performance.

These additional areas are highlighted through this 
chapter. You will also see the note ‘This is particularly 
important at A Level’ in some places. This means:
l at AS Level you should include evidence that you 

have considered the subject area or requirement 
in your project. You are not expected to show a 
detailed or in-depth response

l at A Level you should include evidence that you have 
included the subject area or requirement in your 
project. You are expected to show a detailed and 
in-depth response.

What are the differences between the Design Engineering, Fashion 
and Textiles and Product Design NEA?

Design Engineering
Your NEA will focus on electronic, mechanical, 
mechatronic or structural systems. Your project can 
involve the design of products where the manufacturer/
operator is the primary user and the outcome should 
be industrially or commercially viable. It can have a 
consumer product focus but must stay true to the 
engineering approach. Architectural projects are 
acceptable, but as these can be very complex, the focus 
should be on structural aspects.

Fashion and Textiles
Your NEA will focus on the design of products and is 
likely to be concerned with current trends. Your project 
might involve the design of a garment, but fashion 
products can also involve a wide range of materials in 
jewellery, accessories and sportswear. Projects involving 
textiles do not have to be aimed at the fashion market 

but may address opportunities in a broad range of 
contexts, including accessories, costume, high fashion, 
jewellery, shoes, sport, technical textile solutions, soft 
furnishings or uniforms.

Product Design
Your NEA will focus on the design of an innovative, 
commercially viable and marketable product. Projects 
are possible in a wide range of materials and may 
use electronics and mechanical systems or textiles 
materials, provided your focus remains on the design 
of a consumer product. As part of the consideration of 
marketing, graphic design is likely to feature as part the 
design solutions. Projects with an architectural or interior 
focus are acceptable, but as these can be very complex, 
the emphasis is the design of a commercially viable 
consumer product to solve a specific problem within 
this focus area.

What format will the NEA take?

A chronological e-portfolio
You will need to produce a chronological e-portfolio 
where you record all of your NEA work in real time  

(as it happens, in the order it happens). The e-portfolio 
will contain all the evidence you are presenting for 
assessment. 
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The e-portfolio needs to record all of your thinking; 
decision making; communications with stakeholders; 
observations of users; and your data, analysis and 
comments on existing products. It should include all of 
your design work in the form of sketches, models and 
CAD, and evidence in the form of images and videos of 
your making of the final prototype and the testing of 
your designs. 

High-quality videos of the final prototype must be 
taken immediately on completion, before any testing, to 
demonstrate all aspects of functionality, movement and 
operation. Your teacher(s) must assess the evidence in 
your e-portfolio and not the actual final prototype.

Work must be submitted to OCR in electronic form. 
PowerPoint presentation software is suitable for this, 
enabling information to be quickly added to the slides 
in appropriate ways, including text, digital images, audio 
and videos. Other digital formats are acceptable and the 
OCR specifications list these. 

It is your responsibility to ensure that all files, images and 
videos are inserted correctly so they can be opened and 
viewed for assessment. If they are not, marks are likely to 
be lost. Videos are extremely effective but the file size 
can cause problems when opening your portfolio. Keep 
videos short and to the point and make sure the videos 
are compressed before inserting them.

Your e-portfolio must be easy to follow and all evidence 
must be labelled, referenced and signposted to indicate 
when it was completed and to ensure everything is 
identifiable during the processes of internal marking and 
external moderation. You must submit a single digital 
folder containing all evidence to be assessed. 

The story of your journey
It is important that your e-portfolio is a continuous and 
complete record in real time of your whole process 
of designing. It will be the story of your journey from 
the first identification of needs and opportunities in a 
context, to the presentation of the design solution and 
completion of a final prototype. 

The sequence of your e-portfolio will be determined 
by what you need to do next. As you complete one 
activity, you will decide what the next stage will need to 
be. The portfolio will therefore not follow the sequence 
of the marking criteria, with ‘investigation of user and 
stakeholder needs’ taking place at many points during 
the project, and ‘analysis and evaluation of primary 
and/or secondary sources’ also evident throughout the 

iterative design process. The headings on each slide will 
relate to the activity taking place and not the marking 
criteria headings.

Your own work
You should make your own judgements and decisions 
and manage your own work, but your teacher(s) will 
advise, support and assist you by suggesting approaches 
and by recommending appropriate resources. They will 
give guidance when you are identifying and choosing 
problems on which to base your project, to ensure that 
the likely challenge and level of design thinking involved 
matches your ability. Both you and your teacher will be 
expected to sign a declaration saying that the work is 
your own original work. 

You must clearly index and acknowledge all of your 
references and sources of information/assistance 
in a bibliography and also at the appropriate point 
in your e-portfolio submitted for assessment. This 
includes extracts from printed materials such as books, 
magazines or photocopied materials, websites and 
digital sources and assistance given by technicians, 
teachers or others, such as stakeholders. A professional 
approach is expected from learners in this respect, 
recognising the value of the expert knowledge and 
expertise of others but ensuring that this is correctly 
acknowledged. 

Where some of the NEA work is carried out outside 
the centre, it is important that your teacher or a trusted 
professional directly supervises your work and is able to 
confirm the work you have carried out yourself. 

Some NEA projects may involve significant input from 
industry or involvement by companies and individuals, 
especially at A Level. These external links and support 
are encouraged. You must, however, ensure that you 
have carried out sufficient in-depth and challenging 
iterative design activities to satisfy the marking criteria. 
You can only be awarded marks for your own work and 
for the way in which you manage and integrate the 
contribution of others.

If you are taking the A Level and a number of learners in 
your centre choose a project within the same context, 
you must identify a need or opportunity which is 
unique to you. Ultimately, your individual e-portfolio of 
evidence must constitute a complete iterative design 
project in its own right and provide solely your own 
work for assessment.



4

O
C

R
 D

es
ig

n 
&

 T
ec

hn
o

lo
g

y 
fo

r 
A

S/
A

 L
ev

el

Choosing your NEA project
You should make your choice to best show your skills 
and abilities and to cover the range and depth of 
iterative designing that is required to satisfy the marking 
criteria. You will be looking to overcome a real and 
specific problem and should avoid having any pre-
conceived ideas of what you will design. You need to 
bear in mind your specific knowledge, understanding 
and skills and the specific Design and Technology 
qualification you are preparing for, so that you maximise 
your potential for success.

AS Level
At AS Level, you will need to identify a context that 
connects to one of the themes given by OCR and 
critically analyse a current product. Being familiar with 
the context which a product is part of, and in which 
it is used, will be important as you identify potential 
areas where the product can be improved and, as you 
progress with your iterative designing, with reference 
to the users and stakeholders of your chosen product. 
It therefore makes sense that you choose a context and 
product that you have an interest in, or some sort of 
connection with. 

A Level
At A Level, you will explore contexts of your own 
choice where you will identify needs, problems and 
opportunities for your iterative design project. You will 
be expected to be familiar with the context in order to 
design solutions to meet genuine needs. The needs 
and requirements of stakeholders and users will be a 
significant part of your work. Specific contexts that you 
can explore to find opportunities, needs and problems 
for your project might include: 
l your interests and career aspirations, things you are 

interested in
l your leisure time, things you enjoy, places you like to 

be, sports and hobbies
l you or your family members’ places of work or study
l local communities and businesses
l things you find difficult or frustrating – or see others 

struggling with
l the needs of the young, the elderly, the disabled
l public/emergency services
l environmental issues
l design for the developing world.

Finding a project within a context that you have an 
interest in, or some sort of connection with, is really 
sensible, given that it will be taking up a major part of 
your Design and Technology course. 

Talking to others about possible needs and problems 
is invaluable. This can be with other students, family, 
friends and neighbours. Talk to them about situations 
and issues that are pertinent to them and possible 
project opportunities might arise

ACTIVITY

In turn, talk through your typical weekday and a typical 
weekend day with another student. As you do this, make 
a list of things you find difficult or frustrating, or things 
you remember others struggling with. Are there possible 
contexts and design projects here?

Figure 10.1 Choosing your NEA project

Points to remember
l Real-time record keeping is important from the start 

of your thinking and discussions about your choice 
of project.

l You are a learner – you need to be realistic in your 
choice of project and listen to the advice of your 
teacher.

l Your project needs to be realistic and manageable 
within the time and resources available. Bear in mind 
the facilities in your centre, staff expertise and your 
access to specialist assistance for any aspects of your 
project that may need it.

l The size of the product you are designing is not 
important. Whether large or small, the overall 
complexity, breadth and/or depth of designing and 
making skills and the level of thinking involved, is 
paramount. Attention to detail will be compromised 
if you are over-ambitious.

l It’s a good idea to think through the likely direction 
and outcomes of your possible project choices and 
the potential cost implications. This will hopefully 
avoid a situation where costs and funding present a 
problem.
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What are the key features of the NEA?
The NEA project will give you an insight into the way 
that creative, engineering and/or manufacturing 
industries function. You will follow current industrial 
and commercial practices and use real-world design 
strategies, methods and techniques as you apply your 
knowledge and understanding and develop your own 
skills.

The iterative design process
The iterative design process of exploring, creating and 
evaluating will be central to your project. Improvement 
and refinement are key features of the process, with 
designs being worked and re-worked to make better 
and better solutions. A user-centred approach, with the 
integration of users and stakeholders, and consideration 
of their needs throughout the process, is crucial to 
ensure that design solutions and prototypes meet 
requirements, are fit for purpose and are marketable and 
commercially viable.

MANAGE

CREA
TE

EX
PL

O
RE

EVALUATE   

Figure 10.2 The iterative design process 

When designing iteratively, you will design and develop 
products and their components in repeated stages to 
progress towards a final design solution. The process 
is cyclical and reflective, but with no specified order in 
which ‘explore’, ‘create’ and ‘evaluate’ take place. Needs 
are explored; ideas, models and prototypes are created; 
evaluation is carried out; improvements are made; 
further refinements identified, and so on. However, it 
may not be exactly like this; there is no set pattern to be 
followed. Your real-time recording of your progress is 
very important.

Designing in an ‘organic’ way
l There is no single or correct entry point, route or 

direction through the overlapping processes of 
explore, create and evaluate. For example: 

– the specific design context and the opportunity/
problem may determine that ‘evaluate’ is the 
place you should begin – perhaps carrying out 
testing on existing or similar products or systems 
to identify key areas for improvement or redesign

– ‘create’ may follow immediately after evaluation 
and testing – perhaps modelling the next 
iteration of part of your design

– further ‘exploration’ is likely to be needed at 
various points in the design process – perhaps 
during ‘create’ where you might investigate 
standard components or fasteners that 
are available, or you might interview a key 
stakeholder to gain further information that you 
need to make progress with your design

– you might construct a very simple prototype as 
a starting point for ‘explore’ – perhaps an actual-
size representation or simulation of part of your 
design for users to make direct contact with and 
answer some questions.

l Iterative designing is a trial-and-error process where 
design ideas that satisfy users and stakeholders are 
further improved and refined, and those that don’t 
are discarded. It is designing in steps that move your 
design ever closer to one which solves the problems 
identified.

l What is a design iteration? It is a change in the design 
which may be major or small and which takes the 
design of the component or part of your design or 
system nearer to meeting the requirements. It might 
be the use of a different type or thickness of material; 
a change in form, shape or dimensions; a change 
in surface finish or texture; a change in method of 
joining or method of construction/manufacture; or 
a change in the design of a control circuit or type of 
display.

l The design solution you are developing should 
be for an intended product that would be 
manufactured industrially/commercially using 
methods you are unlikely to have access to. The final 
prototype(s) will be the nearest representation that 
you can create to show the viability of your design 
solution.

Stakeholders and their requirements
Chapter 1 includes a definition of what a stakeholder is 
and the different types of stakeholder that you will need 
to consider when designing your product. 
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Figure 10.3 Stakeholders in a company

l The user of a product is arguably the primary 
stakeholder. However, there will be many 
stakeholders who have an interest in a product, 
such as designers, manufacturers, retailers and 
those involved in marketing the product; those who 
maintain, repair or recycle the product; material 
and component suppliers; those related to the 
location for use of the product; energy suppliers; 
experts or specialists in the product area; plus 
various organisations who monitor or control 
design and manufacturing processes (for example, 
British Standards, health and safety organisations, 
local authorities). Good communication between 
designers and stakeholders throughout the design 
process means the product is likely to be a success 
for everyone involved. 

l It is important that you take time to identify and 
analyse all the stakeholders in your project at the 
start. The interests, input and influence of some 
stakeholders will be greater than that of others, 
and you should recognise those whose role will be 
most crucial to the success of your design. Users of 
your product are certainly likely to be actively and 
directly involved in your iterative designing. You 
can use personas to represent stakeholders, but 
direct engagement will not only ensure that the 
stakeholders’ needs and requirements are likely to 
be met in your designs, but will raise your levels of 
attainment in many of the marking criteria.

l The requirements of stakeholders will be identified 
through the analysis of existing products, the 
testing of materials and prototypes, and so on. As 
you identify requirements, they need to be added 
to your master list of requirements, to be your 
point of reference throughout, underpinning your 

designing. Requirements will be added or modified 
progressively throughout your project, as they arise 
naturally through your designing – through testing 
and through comments from stakeholders and users.

l Stakeholders, including users, are all part of the 
‘context’ for the product you are designing. 
Understanding the specific context is crucial to 
achieving a successful design solution. Imagine you 
are designing an information display, for example. 
Virtually all aspects of the design will be dependent 
on the specific context – who the stakeholders are, 
where the display will be situated or stored, when 
and how often it will be used, and so on. All of these 
would be very different for an information display at 
an outdoor music festival from an information display 
in a community library. It is important that your 
designing is always ‘contextualised’ – not carried 
out in isolation but always considering the specific 
context for your project.

ACTIVITY

Think about the design of a parcel delivery vehicle or 
a rucksack. Produce a mind map to include as many 
stakeholders that you can think of. Indicate how 
important you think their ‘stake’ is.

A user-centred design (UCD) approach
A key principle of user-centred design (UCD) is that 
the design of a product, or a specific task with a product 
or system, should match its intended users’ behaviour 
patterns, attitudes and preferences. This is rather than 
the other way round, where the user is required to 
adapt their behaviour and attitudes to learn and use a 
product or system. By focusing on users, your designing 
will result in products and systems with a high level of 
usability. 

CREA
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EVALUATE   

Figure 10.4 A user-centred design (UCD) approach 
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How can you apply the principles of UCD in your 
NEA?
l Focus on the user interface; for example, observe 

how the user interacts with and relates to both 
existing products/systems and your design ideas and 
prototypes. This may involve the user performing 
specific tasks, seeing how easy the prototype is to 
use, how clear and obvious the functions are and 
how ‘user-friendly’ it is.

l Base your design iterations on a thorough 
understanding of users, the tasks to be performed 
and the environments in which the product is 
situated.

l Test prototypes with those who will actually use  
the product and understand the problem being 
solved. 

l Think about the people who will use your product 
(for example, their background and culture), the 
different ways in which people are likely to interact 
or connect with the product (for example, opening, 
closing, operating, carrying, adjusting, switching) 
and the different situations (such as bright or dark, 
outdoors or indoors) in which the product will be 
used. Applying the principles of inclusive design, 
your design should be accessible (can be understood 
and used) by everyone, regardless of age, status, 
ability, including those with some sort of disability, 
without special adaptation. 

l Study and use ergonomics and anthropometric data 
to support your own primary investigations.

Managing the iterative process
l Your project will need managing to make it as 

efficient and effective as possible. 
l Carry out a full and detailed exploration of the 

context before writing your design brief. This should 
include a brief feasibility study of potential products 
and opportunities, alongside a realistic consideration 
of time, facilities and resources that you will need.

l Establish and regularly review user and stakeholder 
requirements, responding to results of testing and 
evaluation of designs and prototypes to clarify and 
refine stakeholder requirements, recording them 

clearly for your ongoing reference and to give focus 
and direction. 

l Use design strategies and approaches to bring fresh 
thinking, ensuring all of your designing is focused 
on responding to the stakeholder and technical 
requirements that you have identified.

l Ensure that any opinions and design suggestions 
from others are acknowledged and incorporated if 
relevant and appropriate.

l Aim to discover problems in your ideas and designs 
by testing prototypes as early as possible, accepting 
that some of your designs will fail and the need to 
initiate new thinking to be able to move forward.

l Review, reflect and state your next steps regularly, 
ideally whenever you have spent a period of time on 
your project.

l Record problems encountered, take calculated risks 
and work systematically through issues as they 
arise. As your designing progresses you should look 
for gaps and ensure these are revisited. Identifying 
where further detail is needed will deliver the best 
possible solutions.

l Emphasise regular and direct contact with 
stakeholders and products or prototypes to ensure 
appropriate input and feedback.

l Compile a technical specification using written 
and graphical information to give details for the 
commercial manufacture of your design solution by 
a third party. 

l Determine the modifications needed to the 
commercial processes and materials for you to 
make your final prototypes in your school or college 
workshop

l Consider commercial, manufacturing and marketing 
aspects, from the start of your project and 
throughout your designing from early ideas, to create 
a high-quality, ready-for-market design solution as far 
as possible.

l Establish clear criteria to define the level to which 
the stakeholder and technical requirements must 
be fulfilled to allow your design to be considered 
complete.

What are the key skills needed to be successful in the NEA?
In preparation for the NEA it is helpful to pinpoint some 
of the important individual and personal qualities and 
skills you will need to develop. These include:
l initiative, independence and critical thinking 

l curiosity, creativity, innovation and imagination 
l a decisive but sensitive approach, considering the 

needs, wants and values of others 
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MATHEMATICAL SKILLS

You will be able to show your mathematical skills in your 
NEA project as opportunities arise during the iterative 
design process. This is likely to be when:
l measuring, ensuring accuracy, applying tolerances and 

standards, minimising waste
l calculating material quantities and costs

l using, interpreting and presenting data and statistics, 
such as surveys or test results

l communicating information and technical details 
graphically

l assessing functional success and performance.

KEY TERMS

Inclusive design – designing products that are accessible 
to (can be understood and used by) everyone without 
making changes or adaptations.

Persona – often created as a means of representing users 
or stakeholders. A persona is similar to a user profile. 
Information about users or stakeholders is used to create 
a collective persona, a ‘typical’ person, with their views, 
attitudes, preferences, lifestyle and skills and so on.

Reflect – in the context of your NEA project, reflect means 
‘to contemplate’, ‘to identify strengths and weaknesses’. 
Reflect also means ‘to take into account’ or ‘to follow’. 
Where you see ‘reflect’ it means to look back and see 

what has been achieved, but also to look forward and 
decide what to do next.

Specifications (exam) – the requirements or specific 
details as required at any point in your iterative design 
process, to give focus, structure and direction to the next 
or future steps. 

Usability of a product – the degree to which a product 
is fit to be used; involves thinking about different ways in 
which people interact with the product and how easy it is 
to understand and use. 

User-centred design (UCD) – a design strategy or design 
approach focused on the user. Its aim is to make products 
and systems usable.

l effective communication, for example, listening, 
reporting, explaining, illustrating, presenting 

l an ambitious attitude with persistence, resilience and 
perseverance to see a task through to completion

l a positive attitude to risk taking in the process of 
problem solving

l an openness to uncertainty, to test unfamiliar ideas 
and to learn from mistakes and failures 

l a willingness to embrace new technologies, methods 
and skills

l a responsible approach as an initiator of change 
l the ability to observe, analyse, test and evaluate 

objectively, seeing your work from others’ points of 
view 

l an ablilty to benefit from expert advice and 
collaboration with others 

l sensitivity and skill in the practical aspects of handling 
and working materials, using hand tools, machinery, 
and digital design and manufacturing equipment

l attention to detail.

The NEA marking criteria
The marking criteria are the same for all endorsed titles 
– Design Engineering, Fashion and Textiles and Product 
Design, and for AS and A Level, except for:
l the wording of Strand 1 Criterion 1 is slightly different 

to reflect the context set by OCR at AS Level and the 
context chosen by the learner at A Level

l there is an ‘Exceptional Level Mark Band’ for use at A 
Level. This mark band is reserved for the very highest 
quality work demonstrating professional standards 
and expert understanding. 

There are five strands, containing a total of 24 criteria for 
assessment. 

l Strands 1, 2 and 5 assess the process of thinking, 
iterative design and management of the project 
through explore/create/evaluate.

l Strands 3 and 4 assess the graphical and practical 
outcomes through the communication of a design 
solution and the making of the final prototype(s) if 
presented to a third party.

Your completed project will be assessed by your 
teacher. They will use the marking criteria and look at 
the evidence presented to give a mark for each criterion, 
then a ‘best fit’ mark for each strand.
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The mark allocations for AS and A Level are different, as shown below:

MARKS AS AL

Strand 1 – EXPLORE (AO1) 24 25

1.1 Investigations of the context and feasibility study of potential products / approaches

1.2 Design brief

1.3 Investigations of user and stakeholder needs and wants and the outlining of stakeholder requirements (non-technical specification)

1.4 Investigations of existing products and design practices

1.5 Exploration of materials and possible technical requirements

1.6 Technical specification

Strand 2 – CREATE: Design thinking (AO2) 16 19

2.1 Generation of initial ideas

2.2 Design developments

2.3 Development of final design solution(s)

2.4 Critical thinking

Strand 3 – CREATE: Design communication (AO2) 12 13

3.1 Quality of chronological progression

3.2 Quality of initial ideas

3.3 Quality of design developments

3.4 Quality of final design solution(s)

Strand 4 – CREATE: Final prototype(s) (AO2) 15 18

4.1 Quality of planning for making the final prototype(s)

4.2 Quality of final prototype(s)

4.3 Use of specialist techniques and processes

4.4 Use of specialist tools and equipment

4.5 Viability of the final prototype(s)

Strand 5 – EVALUATE (AO3) 23 25

5.1 Analysis and evaluation of primary and/or secondary sources

5.2 Ongoing evaluation to manage design progression

5.3 Risk assessments

5.4 Feasibility of the design solution

5.5 Evaluation of the final prototype(s)

TOTAL MARKS 90 100

Table 10.1 The assessment strands, marking criteria and marks

AO1 AO2 AO3

EXPLORE CREATE EVALUATE

Identify, investigate and outline 
design possibilities to address 
needs and wants

Design and make prototypes that are fit for purpose

Analyse and evaluate -
•  design decisions and outcomes, 
    including for prototypes made by 
    themselves and others
•  wider issues in Design and Technology

Strand 1 Strand 2 Strand 3 Strand 4 Strand 5

Process Outcomes Process

Design thinking
Design 

communication
Final 

prototype(s)

AS marks             24 16 12 15 23     (90)

AL marks             25 19 13 18 25   (100)

Table 10.2 The assessment objectives and mark distribution
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Strand 1 – Explore 
The work being assessed in this strand will be evidenced 
from your complete portfolio. 

This assessment relates to the quality and relevance of all 
the exploration you undertake during your project and 

the opportunities, needs and technical information that 
you identify as part of these investigations.

1.1 Investigations of the context and feasibility study of potential (AS) products/(AL) 
approaches

Mark Band 1 
(1−6)

Mark Band 2
(AS 7–12)
(AL 7–11)

Mark Band 3 
(AS 13−18)
(AL 12–16)

Mark Band 4 
(AS 19−24)
(AL 17–21)

Exceptional Mark  
Band 5 
(AL 22–25)

Superficial 
investigations identify 
little or no problems 
and/or opportunities 
for further 
consideration. Little 
or no consideration of 
market potential: 
• in product choice 

(AS)
• through the 

approaches taken 
(AL).

Investigations are of 
sufficient quality to 
identify some problems 
and/or opportunities for 
further consideration. 
Some consideration of 
market potential:
• in product choice (AS)
• through the 

approaches taken 
(AL).

Investigations offer a 
good level of detail 
and identify a breadth 
of problems and 
opportunities for further 
consideration. Informed 
consideration of market 
potential:
• in product choice (AS)
• through the 

approaches taken (AL).

Comprehensive 
investigations identify 
a breadth and/or depth 
of challenging problems 
and opportunities for 
further consideration. 
Objective consideration 
of market potential: 
• in product choice (AS)
• through the 

approaches taken 
(AL).

Exceptional 
investigations identify 
a breadth of highly 
challenging problems 
and opportunities for 
further consideration. 
Objective and 
innovative consideration 
of market potential 
through the approaches 
taken.

What you need to do 
At AS Level you will choose a context from those 
published by OCR. 

At A Level you will have free choice of the context. If 
you don’t have a clear interest or connection, you will 
need to identify a suitable broad area for your project 
through exploration and analysis of possible contexts. 

Within your chosen context, you will be assessed on 
the quality of your investigations into a number of 
potential opportunities, needs or problems to be a 
suitable focus for your project. In making your decisions, 
your feasibility study will need to show that you have 
investigated, analysed and objectively considered the 

resources that will be required through the project and 
the market/commercial potential of the opportunities 
identified.

Approaches and techniques 
Your exploration into the context is likely to include 
many of the following:
l visual methods to start to explore and understand 

the context:
– a mind map
– a concept map
– a moodboard

l visits, interviews, observations, surveys and 
questionnaires, focus groups 
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l contact and discussions with potential stakeholders 

and users within the context to identify possible 
focus areas and opportunities, problems and needs

l putting yourself right in the context/situation where 
there are needs and problems needing solutions

l looking at the context from different perspectives 
by ‘living in’ or ‘working in’ your context for a day. 
For example, if your context were a leisure centre, 
it would be beneficial for you (with permission) to 
spend an extended period of time there, carrying 
out certain tasks; taking different roles; observing 
(studying how people do things); listening; talking 
to staff, volunteers and visitors, and so on. It’s 
likely you will soon be able to identify some real-
life opportunities to ‘make a difference’ through 
innovative design solutions

l a concise and clear record of your investigations, 
highlighting areas for further consideration

l photographs and videos to add clarity, evidence and 
authenticity to your investigation of the context.

As you become familiar with the context you will begin to 
identify your likely focus area. This is when you will carry 
out a brief feasibility study where you think about all that 
might be involved through your NEA project, in terms of:
l the resources, materials and equipment, facilities and 

expert help you are likely to need
l the potential to reflect industrial and commercial 

practice through your iterative designing
l the need for regular contact with and access to 

stakeholders and users through all stages of your 
exploring, creating and evaluating

l the challenge and potential for you to show your 
abilities and skills over the length of the course. 

l the potential to fully target all of the 24 assessment 
criteria in the five strands of the marking criteria. Have 
you studied and understood them? It’s an important 
step before you get too far

l the potential market for the sort of design solution 
or product/system that you are thinking of. This may 
require you to explore statistical data, potential users 
and products/systems already available.

A SWOT analysis (strengths, weaknesses, opportunities 
and threats) is a good way of summarising and assessing 
the feasibility of the focus area and the opportunities 
that it presents.

You won’t know the specific direction your project and 
your designing might take, but you do need to carefully 
think and plan ahead as best you can so you don’t start 
something you will not be able to complete.

KEY POINT

l You will be undertaking your NEA project for a 
significant period of time – if at all possible, choose a 
project that you have an interest in. It is also useful to 
have access to the area that you settle on. A SWOT 
analysis is a very useful tool.

KEY TERMS

Concept map – similar to a mind map, but where mind 
maps focus on one word or idea, concept maps connect 
multiple words, phrases, concepts and ideas.

Feasibility study – this investigates the implications of a 
project before getting involved and investing resources. 
In the iterative design process, the feasibility of proposed 
designs can be assessed through experiments, trials, 
mock-ups, testing and modelling. 

Focus group – an organised discussion led by a 
moderator where people are asked about their views and 
experiences of a product, brand or service. 

Mind map – a visual thinking tool that maps out your 
thoughts from a central thought or idea using branches 
to key words that trigger further ideas and thoughts. 

Moodboard – a collection/collage of images, with 
supporting text, used to visually illustrate the style and 
feel of a context or theme. Moodboards help to give a 
broader view of a context and to identify stakeholders.

SWOT – an acronym for strengths, weaknesses, 
opportunities and threats. A SWOT analysis can be 
carried out on any subject (for example, a product, 
person, business, industry or place).
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Figure 10.5 The learner has undertaken a visit to an elderly persons’ drop-in centre to discuss the issues they face within 
their daily lives. The overall context is linked to the kitchen and the difficulties faced by the elderly in using products therein

Figure 10.6 To further understand the difficulties faced by the elderly, the learner has attempted to replicate  
how a user would cope if they had arthritis and impaired vision
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1.2 Design brief

Mark Band 1 
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3 
(AS 13−18)
(AL 12−16)

Mark Band 4 
(AS 19−24)
(AL 17−21)

Exceptional Mark 
Band 5 
(AL 22−25)

Limited relevance to 
the context and little 
or no identification 
of a primary user or 
other stakeholders.

Some relevance to 
the context and 
identification of a 
primary user and/or 
other stakeholders.

Mostly has relevance 
to the context offering 
scope for challenge 
and identification of a 
primary user and other 
stakeholders.

Clear and full relevance 
to the context offering 
scope for challenge 
and a focused 
identification of a 
primary user and other 
stakeholders.

Exceptional 
understanding that is 
fully relevant to the 
context offering scope 
for challenge and a fully 
focused identification of 
a primary user and other 
stakeholders.

What you need to do 
Following your investigations into the context and 
potential opportunities and your feasibility study, this 
is where you decide and clearly state the focus and 
direction for your project. You will be assessed on your 
understanding and interpretation of the context, the 
clarity of the problems and issues for attention, and 
the relevance and scope for challenge involved. An 
important part of this is identifying the primary users 
and other stakeholders.

Approaches and techniques 
Your design brief should be a clear statement of the 
specific problem(s) you are looking to solve through 
your design project and the specific improvements you 
are aiming to make.

The brief should state the problem to be solved and 
not a product or system that solves the problem. It is 
important that the wording of your design brief allows 
for a wide range of design possibilities to be considered, 
for example: ‘design a method of …’ or ‘design a device 
that will … .’ 

To illustrate the point, the wording ‘design a means of 
safety protection for workers carrying out … .’ is open 
to a wider range of design possibilities than ‘design 
protective clothing for … .’ 

You should include names and details of primary users 
and other stakeholders. You should explain the groups, 
organisations or companies that they represent and 

their likely involvement in or influence on the project. 
Knowing a bit about the background or qualifications of 
those who are involved will help you to understand their 
opinions, viewpoints and comments.

To meet the requirements of this marking criterion, you 
should also show evidence of your consideration of:
l some of the challenges that you are likely to face 

through the project. These should be specific to your 
chosen context and focus

l some of the areas that you are expecting to need 
particular attention and a higher priority in your 
designing such as:
– safety or security
– usability or inclusive design
– features of the design related to function, 

performance or durability in different situations
– meeting legal requirements (this is particularly 

important at A Level)
– marketability and commercial aspects (this is 

particularly important at A Level)
l some of the areas which may potentially need input 

from expert stakeholders.

Your design brief is likely to include photographs and/or 
audio/video and may include diagrams as well as text, to 
fully clarify your intentions. 

It may be necessary to re-visit your design brief later 
in the project, if a specific aspect of the brief does not 
work out as expected in the design development. Any 
changes should be recorded and justified.
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In the conclusion of your design brief you should reflect 
on the brief and say what your next steps will be.
l Will it be to EXPLORE? Are further investigations 

needed now? If so, what do you need to find out and 
how will you go about it? 

l Or will it be to CREATE? Would some sort of model 
be useful when you talk to stakeholders?

l Or will it be to EVALUATE? Would the analysis of 
an existing product/system be useful to better 
understand some of the issues?

As you keep a record of your progress through your 
portfolio, it is important that whenever you have spent a 
period of time on your project, you reflect on and review 
what has been found out or achieved, with supporting 
evidence. This should be a short summary statement 
only, leading to the next steps you need to take. 

KEY POINT

l Establish contact with your users and stakeholders as 
early as possible. It is important to ensure that they can 
give you the support you need throughout the project.

KEY TERM

Marketability – the potential of a product or service to 
be successful in the real world. A product’s innovative 
features, its pricing, branding and packaging are some of 
the aspects that give it commercial potential and value. 
Identifying a potential Unique Selling Proposition (USP) 
is a good starting point. (This is particularly important at 
A Level.)

Figure 10.7 This cycle shirt project collates all relevant information to form a design brief that includes the names  
and details of users and stakeholders. Note that the learner has also highlighted next steps that they have identified  
to support their iterative process
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1.3 Investigations of user and stakeholder needs and wants and the outlining of 
stakeholder requirements (non-technical specification)

Mark Band 1 
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3 
(AS 13−18)
(AL 12−16)

Mark Band 4 
(AS 19−24)
(AL 17−21)

Exceptional Mark 
Band 5 
(AL 22−25)

Superficial 
consideration of 
primary user(s) 
needs and wants 
with little or no 
consideration of other 
stakeholders. Little 
or no requirements 
have been identified 
and are outlined 
with limited scope 
to support the future 
design process.

Some relevant 
consideration of primary 
user(s) needs and wants 
and some consideration 
of other stakeholders. 
Some requirements are 
identified that offer 
some scope to support 
the design process.

Informed consideration 
of primary user and 
other stakeholders needs 
and wants. A range 
of requirements with 
a good level of detail 
are identified that offer 
scope to support the 
design process.

Full and objective 
consideration of 
primary user and other 
stakeholders needs 
and wants. A range 
of comprehensive 
requirements are 
identified that offer 
scope to support the 
design process.

Exceptional consideration 
of primary user and 
other stakeholders 
needs and wants. A 
range of clearly defined 
and comprehensive 
requirements are 
identified that offer scope 
to support the design 
process.

What you need to do 
The ultimate aim of your investigation is to identify and 
clarify requirements. The list of requirements that you 
create will be used for reference throughout, to give 
prompts for further exploration and investigation; to 
offer starting points for design ideas; to steer the design 
development, refinement and definition and to provide 
a basis for testing, analysis and evaluation. 

Here you will be assessed on your investigations into 
the needs and wants of stakeholders and users and your 
identification of requirements from these investigations. 
To fulfil their role in guiding and supporting your 
iterative designing to a successful final design solution, 
the requirements you identify need to be stated in a way 
which is sufficiently clear, unambiguous, detailed and 
quantitative wherever possible. They must be specific to 
your design project. 

Approaches and techniques 
Investigations can take place at any point during 
the iterative design process and this should happen 
organically, whenever information or clarification is 
needed. Your project will need some initial investigations 
to give direction and focus and for you to establish 
contact with users and stakeholders. 

Your investigations should be planned and structured. 
The use of design theory, design strategies and project 
management tools (A Level only) or their principles 
(AS Level) may be appropriate. Real-time evidence is 
important. Your investigation is likely to involve many of 
the following:

l obtaining details and creating user and stakeholder 
profiles or personas

l visits, discussions, interviews, focus groups, surveys 
and questionnaires

l direct person-to-person contact wherever possible
l observations of a primary user, for example, how they 

live their life/deal with a particular issue. This may 
be the starting point of a project, or be needed to 
support design iterations

l discovering stakeholder and user needs and wants in 
relation to:
– usability (encompasses ease of use and 

learnability, convenience, intuitiveness, 
helpfulness and versatility)

– functionality (encompasses capability, efficiency, 
purpose, serviceability, practicality and performance)

– aesthetics
– ergonomics and anthropometrics

l asking Who? What? Where? When? Why? and How? 
l determining relevant wider issues or implications 

(ethical, social, environmental) arising from the 
context and stakeholders and users (this is 
particularly important at A Level)

l finding relevant regulations, standards and design 
guidelines to be observed from stakeholder 
organisations in relevant fields (this is particularly 
important at A Level).

Your investigations will reveal requirements which you 
will need to guide and support your designing. To record 
these for easy reference you should create a master list of 
requirements on a separate page or slide. 
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During your project:
l requirements can be added at any point. You should 

add them to the master list of requirements in real 
time, at the time they are identified, with justification 
for their addition

l requirements may change or become redundant, 
as a result of feedback or information that may arise 
during your iterative design development process, 
possibly as tests and trials take place. You should 
record and explain all changes on your master list 
of requirements. All changes, especially where a 
requirement is discounted, should be based on the 
opinions of others as well as your own thinking

l all additions, changes and deletions from the list 
should be referenced to their location in the portfolio

l this list of requirements will be an integral part 
of your iterative design process and will form an 
important part of your evidence in many assessment 
strands and criteria.

The important elements you should include are:
l the requirement
l who identified it (name of stakeholder or user)
l where details are located in the portfolio (page or 

slide number)
l explanation/justification for including the 

requirement
l has the requirement been met in the design 

solution? If yes – how? If no – why not?
l any further changes or comments.

Users and stakeholders will agree on many of the 
requirements that arise from your investigations. 
However, there will always be conflicts and 
disagreements as to what the priority and primary 
requirements might be. One example might be the 
requirement for a high level of security from a user, 
where regulations state that a lower level of security 
would be adequate. 

ACTIVITY

Can you think of some more examples where there may be 
differences of opinion between stakeholders? What methods 
might a designer use to try to resolve these differences?

It will not be possible for your designs and solution to 
meet every requirement. Compromises and balancing 
decisions will need to be made. These should be 
recorded as they take place. To avoid unnecessary design 
iterations, you will need to establish clear criteria which 
define the level to which the design requirements 
must be fulfilled to allow the design to be considered 
complete. 

KEY POINT

l Your master list of requirements will not only need 
to support and guide your designing, but also be as 
open-minded and flexible as possible to give you, the 
designer, a breadth of opportunity to create a design 
solution. It is a crucial part of your NEA project and 
will ultimately form a basis for assessing the success 
of your final design.

KEY TERMS

Design theory – the consideration of all that design 
activity involves, thinking about what the word ‘design’ 
means. A variety of different design strategies, methods 
and approaches have developed from these design 
theories. 

Project management tools – the tools, techniques, 
procedures and activities that are used to define and 
track the progress of individual tasks in a project and to 
manage the overall project to a successful completion.

Clarification of related strands and marking 
criteria
l Criterion 1.3 assesses your investigation of the 

needs and wants of stakeholders and users and your 
identification of requirements.

l Criterion 5.1 assesses your ability to analyse and 
evaluate all primary and secondary data throughout 
your portfolio, including the information/data 
obtained in Criteria 1.3 and 1.4.
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Figure 10.8 This cycle shirt project demonstrates clear planning that will allow the learner to cover all relevant information 
as they work through their iterative designing

Figure 10.9 This example records the learner’s planning for and carrying out of an interview with a stakeholder/user in  
the archery club, to identify specific needs and requirements. Videos and text are used to record and summarise the 
specific problems
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Figure 10.10 A master list of requirements

1.4 Investigations of existing products and design practices

Mark Band 1 
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3 
(AS 13−18)
(AL 12−16)

Mark Band 4 
(AS 19−24)
(AL 17−21)

Exceptional Mark 
Band 5 
(AL 22−25)

Little or no 
information or 
sources of inspiration 
are identified that 
offer support to 
design iterations and 
thinking.

Some information and/
or sources of inspiration 
are identified that may 
not always be relevant 
but do offer some 
influence on design 
iterations and thinking.

Good amount of relevant 
information and sources 
of inspiration are 
identified to influence 
design iterations and 
thinking when required 
throughout the design 
process.

Comprehensive and 
relevant information 
and sources of 
inspiration are 
identified to influence 
on design iterations 
and thinking when 
required throughout 
the design process.

Sophisticated, 
comprehensive and fully 
relevant information and 
sources of inspiration are 
identified to perceptively 
and skilfully influence 
design iterations and 
thinking when required 
throughout the design 
process.

What you need to do 
Investigating existing products is both informative 
and inspiring. Similarly, there is much to be learnt 
from exploring the design practices that have been 
used in the past and those that are being developed 
and used today. 

You will be assessed on your use of appropriate 
methods and the skills you demonstrate when exploring 
existing products, systems and design practices. This 
will be evident in the quality and relevance of the 
information obtained, which in turn will be evident in 

its influence on your design thinking and development 
of design solutions. Relevance and value to your own 
design process is key to success in this assessment 
criterion. Note that the analysis of information obtained 
by your investigations is assessed in Strand 5.

Approaches and techniques 
l Exploring products and systems that are different, as 

well as similar, to the focus of the project.
l Investigating as required during your project and 

with a specific purpose;  for example, exploring 
different types of adjustment used in existing 
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products, to inform possible design iterations 
regarding adjustment.

l Direct personal contact with the products you are 
investigating, a hands-on approach.

l Tests and observations of existing products in use, 
identifying key aspects of the designs. 

l Structured tests with products/users, possibly in 
unusual situations, pushing products right up to and 
possibly beyond their normal limits. Testing aspects of 
existing designs over time to identify potential wear 
or failure. (This is particularly important at A Level.) 
Focus groups where discussion around and about a 
product or system prompts others’ comments.

l Disassembly or ‘reverse engineering’, enabling a 
detailed and close-up analysis and evaluation of all 
components of the product against criteria such 
as aesthetics, function, performance, influence of 
fashion, energy requirements, environmental impact, 
usability, ergonomics, cost and so on. 

l Comparisons between products.
l Reference to online product reviews and forums.
l Investigating the track record of the product over 

its life, its success. An examination of any failures of 
component parts, looking at product reviews.

l Relevant technical detail, quantitative information 
relating to materials, sizes and construction.

l Consideration of the wider social, moral and ethical 
impact.

l Identification of marketing and commercial aspects 
and features in products, the complete product as 
packaged and offered for sale. (This is particularly 
important at A Level.) Exploring and investigating the 
qualitative and perceived value of the product.

l Considering design theory and design practices 
as they have been applied in existing products, 
for example, design optimisation and Design 
for Manufacture and Assembly (DFMA)/Total 
Quality Management (TQM). Areas that may be 
investigated here include the simplification of design, 
standardisation of components, reduction in number 
of parts, reduction in weight through optimisation, 
reduction of waste, the design of parts to reduce 
the costs of manufacturing and assembly and parts 
designed for assembly either way round to avoid 
problems during manufacture or during use.

l Being ‘aware’ of inspirational design all around us. 
Capturing interesting and unusual designs, shapes 
and forms in everyday products of every type and 
size. Collating and presenting on a moodboard. 

l Considering trend forecasts and fashion trends. This 
is an important part of professional design practice. 

What are the current and possible future styles, colours, 
textures and patterns which impact on your designing? 

l Following through the investigation of one particular 
existing product, component or system with another, 
where needed to further clarify or understand the 
design and its application to your own.

l Clear real-time evidence in the form of photographs, 
audio, video or authentic documentation.

Problems may arise that seem to stop or stall your 
designing. These moments cannot always be foreseen 
and normally happen as a response to reflections and 
feedback from stakeholders or users. The resolution 
of such problems can often be found by exploring 
the ways that such problems have been resolved in 
existing products or systems. This can lead to your own 
experiments with possible solutions.

In investigating design practices, your aim is to inspire, 
inform and influence your own designing. In what ways 
have design movements, influential designers and 
engineers in the past or present day approached their 
designing that may be beneficial to investigate? Perhaps 
their use of unusual or different materials, the way they 
created shapes and patterns, what or who inspired them, 
their combination of different technologies and systems, 
the way they created simple yet fully functional designs, or 
their innovative approaches to problem solving, risk taking 
and innovation that resulted in their finest achievements? 
You should have some knowledge of some well-known 
figures and their areas of work and influence from your 
Design and Technology studies over the years. You need 
to be careful not to study these in isolation, but in the 
context of your project and the focus of your designing. 

ACTIVITY

Make a study of internet-based design practices such as 
online design platforms, online collaborative invention 
platforms and online collaborative design tools. What are 
their features and how successful are they? How might 
you introduce some of their principles and practices into 
your own designing?

Professor William Lidwell and his associates have 
developed 125 ‘Universal Principles of Design’ which detail 
many different design practices, approaches and principles. 
Some of the principles and practices are likely to be 
relevant and helpful in your understanding of design and 
why existing products and systems are the way they are. 

Remember that the requirements that your investigations 
reveal should be added to your master list of requirements, 
with explanation, as part of your evidence for assessment.
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KEY POINT

l It is inevitable that you will face new and complex 
problems as you are attempting to develop ideas and 
concepts. Be pro-active in seeking out existing designs, 
techniques and principles as well as expert advice as 
you work through the problems that you face.

Clarification of related strands and marking criteria
l Criterion 1.4 assesses your investigation of existing 

products and design practices to obtain information 
and inspiration, as required through your iterative 
designing.

l Criterion 5.1 assesses your ability to analyse and 
evaluate all primary and secondary data throughout 
your portfolio, including the information/data 
obtained in Criteria 1.3 and 1.4.

KEY TERMS

Design for Manufacture and Assembly (DFMA) – the integration of design with planning for manufacture and 
assembly into one activity. The process includes simplification of design and reduction of costs while maintaining 
functionality, to achieve economy and efficiency throughout the whole production process.

Design optimisation – creating a design which most efficiently and effectively meets the needs of users and 
stakeholders.

Qualitative observations– these use the senses (sight, smell, touch, taste and hearing) to observe results and explain 
how we feel.

Quantitative observations – made with instruments such as rulers, scales and balances, graduated cylinders, timers, beakers 
and thermometers. These returns are measurable.
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Figures 10.11 and 10.12 This primary school desk project demonstrates examples of how the learner has used 
primary research skills to gain first-hand knowledge of existing products and the components used

Figure 10.13 This project to design an elderly person’s car seat shows the learner undertaking various visits to 
commercial companies that sell related products in order to understand more about the processes involved
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Figure 10.14 This project to design an elderly person’s car seat shows the learner undertaking secondary research 
into related products in order to understand more about the processes and mechanisms involved

Figure 10.15 This dinghy trolley project shows the learner’s investigation into existing products to understand 
more about the different component mechanisms and technical details
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1.5 Exploration of materials and possible technical requirements

Mark Band 1 
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3 
(AS 13−18)
(AL 12−16)

Mark Band 4 
(AS 19−24)
(AL 17−21)

Exceptional Mark 
Band 5 
(AL 22−25)

Superficial 
consideration of 
materials and/or 
possible technical 
requirements.

Some relevant 
consideration of 
materials and possible 
technical requirements.

Informed consideration 
of materials and possible 
technical requirements 
when required 
throughout the design 
process.

Full and objective 
consideration of 
materials and possible 
technical requirements 
when required 
throughout the design 
process.

Exceptional 
consideration of 
relevant materials 
and possible technical 
requirements when 
required throughout 
the design process.

What you need to do 
The quality and relevance of your exploration and 
consideration of materials and possible technical 
requirements relevant to your design, carried out as 
appropriate during your iterative designing, will be 
assessed in the marking criterion. 

You will investigate, from primary and secondary sources, 
the properties of possible materials for your design to 
assess which will be the most suitable. Alongside this you 
will consider the physical and performance requirements 
for your design. You will determine specific and detailed 
technical requirements, which will be mostly quantitative. 
The requirements that your investigations reveal should 
be added to your master list of requirements, with 
explanation, as part of your evidence for assessment. 

Note that the analysis of information obtained by your 
investigations is assessed in Strand 5.

Approaches and techniques
l A variety of processes and methods to investigate 

and identify information relevant to your design 
focus and context.

l Trials, experiments and comparisons of different 
materials, finishes, components and processes that 
may be suitable for your product or system.

l Testing of materials, finishes, components, etc., in the 
intended context for your final product.

l Prototypes or models constructed from different 
materials to compare performance and obtain 
stakeholder opinions.

l Consideration of commercial aspects – quantity 
production, energy use, waste reduction, 
quality aspects, exploration of possible material 
combinations or blended/alloyed materials, etc. 

l Use of materials mapping charts, technical and 
numerical data to enable you to analyse and select 
materials.

l Obtaining stakeholder opinions on possible material 
choices and other technical options.

l User tests to determine specific technical 
requirements. (This is particularly important at A Level.)

l Considering physical properties and performance 
requirements of materials that are relevant to your 
design.
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l Considering physical properties of materials that 
are relevant to your design, such as:
– Weight
– Dimensions (standard/stock sizes)
– Density
– Durability
– Corrosion resistance
– Melting point
– Colour
– Transparency
– Reflectance
– Surface texture (polished, rough)
– Elasticity
– Flexibility
– Hardness
– Magnetic properties
– Electrical properties (conductivity, resistance, 

impedance, etc.)
– Toughness/impact resistance

l Considering performance requirements relevant 
to your design, such as:
– Accuracy (what is an acceptable level of accuracy 

when the product or system functions?)
– Strength
– Reproducibility, repeatability (does it always do 

the same thing given the same input?)
– Speed (of adjustment, of rotation, to change a 

component, to switch off, or to complete a task)
– Capacity (number of functions/operations/

people/other items)
– Stability
– Resistance to wear and tear
– Resolution and clarity
– Flammability (ability to set on fire)
– Insulation value
– Reliability, service life and maintenance frequency 

of components/parts/whole
– Energy/power system and requirements

There will always need to be compromises and 
balancing decisions. A material that may fulfil one 
requirement fully is unlikely to fulfil every other 
requirement. Similarly, the technical requirements 
identified will be the ideal, your target when 
designing. Some requirements will be more fixed, 
while others may have some flexibility or tolerance. 
Your design solution will ultimately be the best 
possible combination and balance of properties and 
performance that you can achieve.

Your mathematics and science skills are likely to 
be beneficial in meeting the requirements of this 
assessment criterion.

KEY TERMS

Primary source – where you obtain data or information 
yourself. For example interviews, ‘hands on’ product 
analysis or testing, and industrial visits. 

Secondary source – where data or information is 
already provided for you. For example books, diagrams 
and other resources. Internet based investigations falls 
into this category.

Accuracy – refers to how close a measurement is to the 
actual (true) value or standard. A similar term, precision, 
refers to how close measurements are to each other.

Clarification of related strands and marking criteria
l Criterion 1.5 assesses the quality and relevance of 

your exploration of materials and possible technical 
requirements.

l Criterion 5.1 assesses your ability to analyse and 
evaluate all primary and secondary data throughout 
your portfolio, including the information/data 
obtained in Criteria 1.3 and 1.4.
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Figures 10.16–17 This cheese grater project shows examples of the learner testing a range of different materials to 
ascertain how they will react when in contact with potentially corrosive foods/ingredients. Note how the learner then 
summarises the findings verbally for future reference within the iterative design process
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Figure 10.18 The learner is designing a foldable museum seat, and investigates material properties. Materials  
mapping charts are used effectively

1.6 Technical specification

Mark Band 1 
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3 
(AS 13−18)
(AL 12−16)

Mark Band 4 
(AS 19−24)
(AL 17−21)

Exceptional Mark 
Band 5 
(AL 22−25)

Inaccurate, outlines 
basic details and/or 
is incomplete making 
it difficult for a third 
party to understand.

Generally accurate, 
outlines details that 
communicate some 
requirements to a third 
party.

Good levels of accuracy, 
outlines details that 
communicate most 
requirements to a third 
party.

High levels of accuracy, 
outlines details that 
clearly communicate all 
requirements to a third 
party.

Exceptional levels of 
accuracy, outlines details 
that show requirements 
are convincingly 
communicated to a third 
party.

What you need to do 
Your technical specification should provide accurate and 
fully detailed information for the manufacture of all parts 
of your design solution in an industrial and commercial 
context. All necessary information should be provided for 
a third party to understand all requirements and fulfil the 
manufacture and assembly of your final product.

The level of detail you include will be important, as 
will the use of appropriate methods, tools and skills, 
to ensure the accuracy, quality and clarity of your 
communication. 

Approaches and techniques
Your technical specification should be:
l centred on identified requirements (both stakeholder 

and technical)
l accurate, clear and specific (not vague or generic)
l explicit (can’t be misunderstood)
l measurable (it will include numerical/quantitative 

data, for example, dimensions, tolerances)
l justified (include reasoning)
l approved by users and stakeholders.
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You should use an appropriate format for the 
qualification you are taking and the focus of your project. 
In general, you should aim to include as many of the 
following as possible: 
l a formal ‘assembly’ drawing of the complete product 

when assembled together, to include:
– overall dimensions
– all component parts labelled and listed, with 

quantities
– exploded or sectional drawings to show details of 

parts and how they fit together
l separate formal working drawings for each 

component part of the design solution, including 
technical details and specifications, such as:
– full dimensions
– materials, including a cutting list and quantities 

where appropriate
– surface finishes where appropriate
– manufacturing details, including packaging 

where appropriate
– manufacturing tolerances (this is particularly 

important at A Level) 
l a list with details of bought-in components and 

suppliers, including likely costs
l technical details for the assembly of the 

components/parts to create the whole product
l Quality Assurance and Quality Control (QA/QC) 

considerations and procedures relating to materials 
and manufacture 

l explanation/justification of how the design meets 
the requirements. This could be presented in table 
format with a list of component parts, describing 
how the final details and design of each component 
meets the needs of stakeholders and users identified 
on the list of requirements.

Your technical specification should reflect standard 
industrial and commercial practice in relation to your 
qualification and project focus and the materials and 
manufacturing processes that will be used.

For consumer products
Full details of the product – working drawings in 
orthographic format produced with CAD, such as 
SolidWorks, Autodesk Inventor, SketchUp or 2D Design, 
with named component parts and their materials and 
details for assembly.

For graphics based products
As for consumer products, for 3D graphic elements of 
the product, produced using CAD. For 2D printed 
products – camera-ready artwork for each element 

that will be printed, as would be required for 
professional printing (for example, including 
colour references, reference marks and fold marks), 
produced using appropriate software such as  
CorelDraw or Adobe. Details of materials, including 
paper/card weights/thicknesses and finishes/coatings 
are important. 

For engineering and system based products
As for consumer products, for appropriate elements of 
the product. For electronic, pneumatic or mechanical 
systems and control aspects: full circuit/system/wiring 
diagrams using standard component and system 
symbols or drawing conventions, produced using 
appropriate CAD software. Details for circuit board 
manufacture and assembly.

For fashion and textiles based products
A detailed lay plan using suitable software (specialist 
textiles software or alternatively CAD software such as 
CorelDraw, Adobe Illustrator, 2D Design). This should 
include: 
l overall sizes of the pieces 
l the layout and positioning for the cutting of the 

fabric from the roll
l grain direction arrows
l marks to show where parts match
l seam allowances.

Exact details of the fabrics to be used need to be given, 
with a list of bought-in fittings and fasteners (such as 
zips) and their specifications (such as sizes, materials, 
styles, colours, manufacturer). Stitch types and settings 
should also be stated to provide sufficient depth and 
detail to enable third party manufacture without any 
further instruction

For architecture based projects
Technical and constructional details of elements such 
as walls, roofs, floors, doors and windows are required. 
A building (product) such as a house, hotel, leisure 
complex or shopping centre will normally require a 
considerable number of detailed working drawings 
for the (builder) manufacturer produced by CAD. A 
high level of clarity and detail must be shown for the 
particular areas of emphasis adopted in your designing. 
Designing should not be limited to the overall shape and 
form of a building. Orthographic drawings produced 
using CAD are standard practice, incorporating 
appropriate symbols and references used in the 
construction industry. The dimensions on drawings 
should refer to the sizes of the actual product (i.e. the 
building) and not to the sizes of the model. The making 
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of the model should reflect full-scale building practice 
as much as possible.

Some changes to your final design, as defined and detailed 
in your technical specification, are likely to be needed:
l to enable you to make your final prototype with 

materials, equipment and facilities you have available. 
You are unlikely to have access to commercial and 
industrial facilities and equipment to make your 
prototype exactly as specified in your technical 
specification. These changes will not represent 
changes to your final design

l to incorporate modifications following your making 
of the final prototype and your subsequent critical 
evaluation, or in response to feedback from users 
and stakeholders. These changes will represent 
changes to your final design.

You should make a separate record of these 
amendments to your technical specification.

KEY POINT

l Remember that your technical specification should 
give details for the industrial/commercial manufacture 
of your final product and not for your making of your 
final prototype. 

KEY TERM

Tolerance – a dimensional tolerance states the 
acceptable variation in size in the manufacture of a 
component, so that it will correctly fit other components 
in the product or system. Tolerances may also refer to 
other characteristics such as weight, capacity, quantity, 
or hardness. Tolerances are often critical to the function 
or performance of a product.

Clarification of related strands and assessment 
criteria
l Criterion 1.6 assesses the clarity and level of detail in 

the technical specification and working drawings 
for the commercial manufacture of your final design 
solution.

l Criterion 2.3 assesses the level of your design 
thinking skills in the progression to your final 
design solution, with refinement to meet all 
requirements.

l Criterion 3.4 assesses your formal presentation/
communication of the final design solution, 
for example, formal illustrations, formal models, 
rendered drawings, to give clarity and impact.

Figure 10.19 This example shows lay plans for the components of a new uniform. Note the clear presentation of details and 
the inclusion of manufacturing information
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 Level)Figure 10.20 Details are given showing how the sections of the cheerleading bag fit together, with overall dimensions

Figure 10.21 This golf putter project is an example of the learner utilising an exploded drawing to support the explanation 
of how the relevant components fit together. Note that the learner has also clearly labelled the components for easy 
identification for the detailed working drawings for each component and for the planning and manufacture of their prototype
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Figure 10.22 This golf putter project is an example of the learner compiling a useful cutting list of their  
components and bought-in items. Note the clear labelling of parts that links directly to Figure 10.21

Figure 10.23 This dinghy trolley project demonstrates both orthographic and isometric drawings being utilised by 
the learner in order to inform a third party on their design solution
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Strand 2 – Create: Design thinking 
The work being assessed in this strand will be evidenced 
from your complete portfolio. 

This assessment relates to the ideas, design iterations 
and developments throughout your designing and your 

level of design thinking and problem solving. The quality 
of graphical and practical outcomes are assessed in 
Strand 3 and 4. 

2.1 Generation of initial ideas

Mark Band 1 
(1−5)

Mark Band 2 
(6−9)

Mark Band 3 
(10−13)

Mark Band 4 
(14−16)

Exceptional Mark 
Band 5
(AL 17−19)

Limited use of different 
design approaches that 
lead to ideas that do 
not always reflect the 
requirements and may 
appear stereotypical.

Some different design 
approaches that lead to 
some ideas that avoid 
design fixation and 
generally reflect the 
requirements.

Different and relevant 
design approaches 
that lead to ideas that 
mostly avoid design 
fixation, offer scope for 
challenge and mostly 
reflect requirements.

Different and relevant 
design approaches 
that lead to ideas that 
totally avoid design 
fixation, offer scope 
for challenge and fully 
reflect requirements.

Different, relevant 
and innovative design 
approaches that lead 
to non-fixated ideas, 
offering outstanding 
scope for challenge 
and fully reflect and 
meet requirements.

What you need to do 
You need to generate a variety of different initial ideas, 
with complete freedom in terms of which design 
approaches and techniques you wish to use. While 
sketching is inherent in iterative design, other suitable 
media can also be used to suit your route or approach. 

Your ideas should offer scope for challenging design 
thinking and build upon both technical and non-technical 
requirements that are identified by users, stakeholders and 
other relevant testing and investigations.

Approaches and techniques 
l You should produce initial ideas and concepts that 

offer relative scope for challenging stereotypical 
design ideas and extending your design thinking. 
These are initial outline thoughts and ideas that do 
not necessarily need to be in a great deal of detail.

l Your ‘initial’ ideas can appear anywhere in the 
iterative design process, to start or follow a line 
of conceptualising or to extend an idea. They 
may be used at the very start of the project as a 
basis for investigation, if this suits your iterative 
process.

l A breadth of conceptual design thinking should be 
evident. Ideas may be completely different from 
other ideas or they may be variations on parts of a 

more complex idea. However, you should be aware 
that potentially ten or more different ideas is a 
realistic number.

l You should obtain feedback on your initial ideas from 
users and stakeholders as early as possible. Feedback 
should be recorded in your chronological, real-time 
portfolio. Reviewing this feedback will enable you 
to state your brief for the next steps; what you have 
found out so far, how well the design meets the user 
and stakeholder requirements, and what you need 
to do next. Your evaluative skills will be assessed in 
Strand 5. It may be that you generate just one or two 
ideas in the form of sketch models and show them 
to a key stakeholder for their comments. This will 
ensure you continue in the right direction.

l It is likely that you will use a range of media to 
communicate your initial design ideas to stakeholders 
and users. Remember that you need to use 
whichever suits best (see Strand 3).

l Sketch modelling (modelling as simply as possible) 
is very helpful in quickly visualising, initial testing 
and highlighting potential issues and areas for 
development as early as possible. Free-flowing 
sketched ideas/brainstorming/ideation and blue sky 
thinking are useful techniques that will enable you 
to be original and innovative.
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Figures 10.24–28 Some examples of sketch modelling

Avoiding fixation on a single or indeed a pre-conceived 
idea or concept is very important. It is worth spending 
time understanding how industry uses different design 
strategies/approaches to do this, such as:
l user-centred design 
l systems thinking – enables an understanding of 

how a component both reacts and interacts as part 
of a larger system 

l working with others to expand thought processes 
and design thinking

l SCAMPER – a useful idea-generation technique that 
uses action verbs as stimuli. It can help as a checklist 
when coming up with ideas and support in ensuring 
fixation on an outcome is avoided.

You will need to support your initial ideas with 
commentary and annotation as required, to help 
the reader’s understanding and demonstrate design 
thinking. Including summative points of how ideas meet 
identified technical and non-technical requirements will 
also support your decision making and further iterative 
developments.

KEY POINT

l Include a summary of how the ideas meet identified 
requirements to prompt your next steps and further 
iterative developments.
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KEY TERMS

Blue sky thinking – thinking without any distractions or 
boundaries, where there are no pre-conceived ideas. The 
focus is on lateral thinking and ideas that are often out of 
the ordinary.

Fixation – a designer’s preoccupation with a certain idea, 
or their fixed views on a solution to a problem, to the extent 
that they are unable to think of any other possibilities.

SCAMPER – an idea-generation technique that uses action 
verbs as stimuli. It is a checklist that can help when coming 

up with ideas, either when designing a new product or 
suggesting modifications to an existing product. SCAMPER 
is an acronym for Substitute, Combine, Adapt, Modify, Put 
to other use, Eliminate, Reverse.

Sketch models – quick models, made from easy-to-work 
and low-cost materials such as cardboard, calico or foam.

Systems thinking – the understanding of a product or 
component as part of a larger system of other products 
and systems.

Figure 10.29 This ’camping light’ project demonstrates several design iterations of the outer shape and the impacts on the centre 
of gravity and lighting direction. Note the use of existing products as inspiration in this example

Clarification of related strands and marking criteria
l Criterion 2.1 assesses your ability to generate a range 

of innovative and different ideas – the level of your 
design thinking.

l Criterion 3.2 assesses your ability to communicate 
and present your ideas and thinking effectively.

l Criterion 5.2 assesses your ongoing evaluation, 
reviews and reflection and management of the 
design progression.
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Figure 10.30 This ‘knife sharpener’ project demonstrates how very quick sketching can portray a  
range of different ideas. Note that annotation is sparse and the ideas are a starting point for  
further iterations to develop from

Figure 10.31 This ‘cycle shirt’ project demonstrates how ideas are formulated quickly for various  
aspects of the shirt. Note how the pocket has then been quickly added on to an existing product  
to give a realistic impression
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Figure 10.32 This ‘can opener’ project demonstrates how the initial idea is linked directly to the user 
and the requirements of the handle in terms of both comfort and mechanical advantage. Note how the 
first iteration has been quickly modelled in very basic terms to give early indications as to whether the 
idea has merit and will be fit for purpose at all. This is User Centred Design

Figure 10.33 This example from a ‘school desk solution’ project demonstrates how quick modelling 
of various geometric shapes can support the modular thought process that has become part of the 
iterative process
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2.2 Design developments

What you need to do 
Your design developments are at the heart of the 
iterative design ethos. When developing designs you 
will focus on improving a number of your initial ideas 
through more detailed iterations. You must aim to meet 
all technical and non-technical requirements and further 
clarify them as you obtain feedback from users and 
stakeholders. Ongoing development of ideas/iterations 
will inevitably lead to successes and failures, with next 
steps being captured and built upon as you progress 
towards the final stages of your developments. 

Approaches and techniques 
Your own iterative design journey relates directly 
to creating > evaluating > exploring > creating > 
evaluating in any order, any part of the process, with 
ongoing real-time testing and evaluation of designs 
against stakeholder and technical requirements. Each 
iteration responds to the identified problems in the 
previous iteration. Your critical thinking skills will be 
key to identifying problems and devising innovative 
iterations. It is important to appreciate that an iteration 
can be a very small improvement, tweak or indeed an 
addition to overcome an identified problem.

Figure 10.34 A simple iteration of a component

You will utilise various modelling, experimenting and 
prototyping techniques to develop, progress and refine 

Mark Band 1 
(1−5)

Mark Band 2 
(6−9)

Mark Band 3 
(10−13)

Mark Band 4 
(14−16)

Exceptional Mark 
Band 5
(AL 17−19)

Limited developments 
are superficial and/or 
are not iterative.

Iterative developments 
are generally 
progressive and 
respond to some 
identified next-steps of 
development.

Iterative developments 
are progressive, 
incorporating technical 
requirements and 
respond to most 
identified next- steps for 
development.

Iterative developments 
are comprehensive 
and progressive, 
incorporating all 
technical requirements 
and fully respond to 
identified next-steps of 
development.

Iterative developments 
are exceptional, 
incorporating all 
technical requirements 
and fully respond and 
meet identified next-
steps of development.

your ideas. Ensuring that a third party can follow your 
progressive responses to the problems faced will not only 
support your work but be crucial to your overall success.

You will be evaluating, experimenting, modelling and 
testing throughout to determine the suitability of 
designs, materials and components and manufacturing 
processes/construction techniques. Design iterations are 
a consequence of what has been learnt from previous 
iterations. You should clearly make reference to and review 
identified stakeholder and technical and non-technical 
requirements throughout. Handling, testing and using 
the models and prototypes will give stakeholders and 
users the opportunity to make comments. This feedback 
will inform your design iterations/developments. Your 
evaluative skills will be assessed in Strand 5. 

Planning and stating your next steps is vital to ensure 
there is joined-up thinking and continuity, and that 
improvements and refinements take place. You should 
think about what you need to:
l plan for
l explore now
l know now
l do now.

Your management of the iterative design process is 
important, particularly with complex designs. You 
could choose to use a chart, thus recording iterations 
of different components and the feedback received 
against different categories, with subsequent iterations 
developed from the feedback. Using, or applying the 
principles of, project management tools such as critical 
path analysis, Scrum, Six Sigma and Gantt charts 
should be considered. (This is particularly important at A 
Level.) Your management of the design progression will 
be assessed in Strand 5. 

As your design progresses, you will need to consider and 
incorporate more details of suitable materials, methods 
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of manufacture and sizes, as well as thinking about 
ergonomics, anthropometrics, commercial viability 
and potential, and the marketing features of your 
designs. Continue your user-centred design approach 
and think about inclusive design as it applies to your 
design. Critical thinking around wider issues can be 
usefully employed as your iterative journey progresses. 
Mathematical modelling/calculations where 
appropriate may also prove helpful.

The principles of design optimisation and Design for 
Manufacture and Assembly (DFMA) (or Total Quality 
Management (TQM) for Fashion and Textiles) should be 
applied. This should involve consideration of the following:
l Can standard components be used? Can common 

parts be used across your design?
l Can your design be simplified by reducing the 

number of different parts or manufacturing  
processes?

l Will the assembly of parts be straightforward? Can 
parts be designed to fit either way round?

l Are materials and processes compatible and the 
correct processes used for the selected materials? 

l What tolerances and surface finishes are appropriate?

l How can your design be made sustainable?

You will  need to conduct further investigations as you 
move through the design developments, with start 
points potentially being materials, technical requirements 
and existing products. Your skills in exploring and 
analysing will be assessed in Strands 1 and 5. 

Are there aspects of your design that need expert help – 
maybe a specialised fitting, fastener or finish? Obtaining 
help from experts when needed is encouraged and 
is likely to enhance the quality and fitness for purpose 
of your designs. Make sure you record details in your 
portfolio.

KEY POINTS

l Use of hand tools, machinery and equipment 
must be evident either during your iterative design 
development or during the making of your final 
prototype.

l Use of digital design and manufacture, for example, 
CAD/CAM/CAE, which may include visualising, 
animating, manipulating, simulating, virtual testing 
and analysing, must also be evident.

Clarification of related strands and marking criteria
l Criterion 2.2 assesses your ability to develop a 

number of designs iteratively based on identified 
requirements and next steps – the level of your 
design thinking.

l Criterion 3.3 assesses your ability to communicate/
present your iterative developments and design 
thinking effectively using a range of techniques.

l Criterion 5.2 assesses your ongoing evaluation, 
reviews and reflection and management of the 
design progression.

KEY TERMS

Commercial viability – the ability of a business to 
produce a product or service to compete against 
competition and make a profit.

Critical path analysis (CPA) – a project management tool 
that lists and charts all tasks that must be completed as 
part of a project. This then identifies the quickest route to 
completion.

Critical thinking – the close examination of a product 
or approach to identify significantly important issues or 
aspects and determine how important they are in relation 
to the success of the concept.

Gantt chart – a horizontal bar chart often used in project 
management, providing a clear illustration of the schedule 

that helps to plan and track specific tasks against a time 
frame. 

Mathematical modelling – used to optimise designs and 
predict performance. Computerised simulation software 
can be used to test mechanical and electrical components 
and parts without the need to physically build circuits and 
physical working prototypes.

Scrum – a project management tool that uses the iterative 
design process. It involves collaboration, use of software, 
teams organising themselves and flexibility to adapt to 
changed stakeholder requirements.

Six Sigma – a set of tools and techniques to ensure 
consistent output in manufacturing where little variation is 
crucial.
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Figures 10.35–36 This wheelchair project demonstrates how design iterations have been developed progressively,  
responding to the outcomes of previous iterations and drawing conclusions. Advantages/disadvantages are highlighted  
and requirements are considered so that the next stages of the design can fulfil the identified requirements
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Figure 10.37 This paintball mask project shows graphical developments and progressive iterations  
with annotation used to good effect to support the ongoing improvements from one iteration to the next

Figure 10.38 This cycle shirt project takes the latest iteration and actually trials and tests it with a user  
within the intended environment, again informing further development
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What you need to do 
You will need to demonstrate clearly how the 
progression through earlier developments has led to a 
final design solution that satisfies all technical and non-
technical requirements. You should consider the solution 
as it would look and function as a commercial product. 
Your solution should satisfy the identified requirements 
of your user and stakeholders.

Approaches and techniques 
As you conclude your design developments you will begin 
to make decisions that ultimately will allow you to arrive 
at a final solution. Developments will require systematic, 
successive and progressive iterations to result in: 
l the best, most refined and complete solution possible
l all opportunities and requirements being met as fully 

as possible
l real-time evidence of design thinking throughout
l detail progressively added to refine the final iteration
l a design solution tested and approved by stakeholders.

Furthermore, you will need to continually review the 
identified technical and non-technical requirements 
with stakeholders and users in such a manner that 
your decisions are clearly highlighted, transparent 
and demonstrate that you have covered all design 
opportunities open to you in your context or focus area. 

As well as referring to requirements you have already 
identified and met, ongoing liaison with stakeholders 
continues to be important as you draw everything 
together, to ensure all viewpoints have been considered 
and fully incorporated into your design, as well as 
identifying any new requirements that may arise. It could 
be that specific materials and manufacturing methods 
need to be finalised and approved by the relevant 
stakeholders, or marketing aspects confirmed with 
commercial and retail stakeholders, such as:

l the positioning of the brand identity/company logo 
on the product 

l the packaging:
– how the product will be packaged or labelled 

and what this should include (for example, 
information about recycling, cleaning or washing 
instructions, product safety)

– any requirements for the product, for example, 
a method for the user to assemble parts of the 
product, to keep the packaging as small as possible

l the point of sale – requirements for display.

(These marketing aspects will be particularly relevant 
if you are studying at A Level and particularly if you 
are taking either the Product Design or Fashion and 
Textiles course.)

Developing designs towards a final solution can 
be a complex process with numerous changes of 
direction as progress in one facet of a design impacts 
on another area that may not have been considered. 
The compromises, strategies and approaches that 
you employ to navigate through to the final design 
solution are fundamentally important if you are to 
achieve success. Making mistakes, learning from failed 
ideas and the roller coaster that is designing are all 
part and parcel of the ethos of iterative designing and 
development and reflect industrial and commercial 
practice, so make sure you fully record and detail your 
journey as you progress.

KEY POINT

l Digital design and manufacture must be used either 
through the development of the final design solution 
or when making the final prototype(s). Similarly, hand 
tools and machinery must be used at some point.

2.3 Development of final design solution(s) 

Mark Band 1 
(1−5)

Mark Band 2 
(6−9)

Mark Band 3 
(10−13)

Mark Band 4 
(14−16)

Exceptional Mark 
Band 5
(AL 17−19)

Little or no progression 
seen from earlier 
developments and 
little or none of the 
identified opportunities 
and requirements have 
been met.

Some progression 
seen from earlier 
developments and 
some of the identified 
opportunities and 
requirements have been 
met.

Clear progression from 
earlier developments 
and most of the 
identified opportunities 
and requirements have 
been met.

Clear and 
comprehensive 
progression from earlier 
developments and 
all of the identified 
opportunities and 
requirements have been 
met.

Exceptional progression 
from earlier 
developments and 
all of the identified 
opportunities and 
requirements have been 
met.
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Figures 10.39–40 This paintball mask project demonstrates how a developed idea has been  
tested by the user to ascertain whether the concepts being explored work. As you can see, the 
 decision-making process is well supported by annotation and eventually arrives at a CAD final solution

Clarification of related strands and marking criteria
l Criterion 2.3 assesses the level of your design 

thinking skills in the progression to your final design 
solution, with refinement to meet all requirements.

l Criterion 1.6 assesses the technical specification, 
working drawings and level of technical detail 
and clarity of your final design solution.

l Criterion 3.4 assesses your formal presentation/
communication of the final design solution, for 
example, formal illustrations, formal models, rendered 
drawings and their clarity and impact.
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Figures 10.41–42 This camping light project demonstrates how the internal mechanism has been developed and  
refined, with the support of existing products to arrive at a final design solution
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Figures 10.43–44 This camping light project demonstrates how the learner initially began brainstorming the  
brand name and then worked with her user to gain feedback on her initial thoughts. The final prototype 
subsequently shows that the branding and imagery have become inherent within the design and manufacture  
of the product – to raise both awareness and to enhance the aesthetic outcome of the item
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What you need to do 

Throughout the iterative design process you must 
endeavour to be ‘critical’, which really means not accepting 
things the way they are and being brave enough to ask 
difficult and challenging questions in order that your design 
can flourish. Critical thinking involves delving deeper to 
understand why things are the way that they are. You 
should always try to find both negative and positive 
viewpoints within your designing; what advantages does 
an iteration give you, does it also provide disadvantages and 
are there compromises and conflicts that can be resolved? 
Always carefully consider a view and try not to repeat 
others’ views. Critical thinking challenges preconceptions 
and suggests new directions and approaches, and different 
solutions. It is about reflecting on and adapting your own 
approach and learning from experience.

Critical thinking is an integral part of your designing, and 
is assessed in this assessment criterion. It is important 
that your record of your iterative design process is clear 
and complete, showing a systematic response to all 
identified problems and evidence of innovative thinking.

Approaches and techniques 
Throughout your designing you will inevitably encounter 
and explore a range of problems and issues that need to 
be addressed. How well you respond to a given situation 
and the impacts within the design as a whole will be 
important. Your analysis of the issues and problems 
and your critical evaluation of possible solutions are an 
important aspect of this; these are assessed in Strand 5. 

When responding to a problem, can you display 
innovative solutions and understand the compromises 

that may be required? Try to look at a problem from 
several different viewpoints, examples of which may 
come from users or stakeholders, collaborating with your 
peers or using SCAMPER. Don’t be afraid of taking risks 
or trying out really radical ideas. You don’t know where 
they might lead.

Your thoughts and thought processes should be clearly 
recorded in real time. This could be audio, video or 
written. Systematic responses will need to be carefully 
demonstrated through an ongoing plan or format that 
helps you respond to problems.

Your work may well include elements of design theory, 
design methods, design principles, approaches and 
strategies as ‘design practices’ that may be appropriate.

KEY POINT

l Innovation is assessed as part of critical thinking – 
thinking in new and fresh ways will bring new ideas or 
methods to improve and refine your design solutions 
that meet the needs of stakeholders and users.

Clarification of related strands and marking criteria
l Criterion 2.4 assesses the level of your critical and 

innovative thinking evident in your designing.
l Criterion 5.2 assesses your skills when critically 

evaluating your design ideas and solutions 
against the requirements and stakeholder feedback.

l Criterion 5.5 assesses your skills in the critical 
evaluation of the strengths and weaknesses of 
your final prototype.

2.4 Critical thinking

Mark Band 1 
(1−5)

Mark Band 2 
(6−9)

Mark Band 3 
(10−13)

Mark Band 4 
(14−16)

Exceptional Mark 
Band 5
(AL 17−19)

Superficial responses 
when problems are 
identified.

Little or no evidence of 
innovation throughout 
the design process.

Effective responses 
to some identified 
problems.

Some evidence of 
innovation throughout 
the design process.

Effective responses 
to most identified 
problems.

Clear evidence of 
innovation throughout 
the design process.

Systematic and 
effective responses to 
all identified problems.

Clear and systematic 
evidence of innovation 
throughout the design 
process.

Clear, systematic 
and highly effective 
responses to all 
identified problems. 

Exceptional evidence of 
innovation throughout 
the design process.
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Figures 10.45–46 This army stretcher project demonstrates innovative development that was originally  
inspired by the use of SCAMPER – and the critical analysis and reuse of an existing product to improve  
and develop an identified problem within a design further. Note that user feedback is sought and acted  
on, with decisions on next steps taken
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Strand 3 – Create: Design communication
The assessment of this strand relates to the appropriate 
quality of the graphical and practical outcomes 
throughout your designing, in order that a third party 
would be able to understand your intentions. 

Your teacher/assessor will be responsible as a third party 
to assess your skills in recording, communicating and 
presenting your iterative design progression.

What you need to do 
You need to present and document your design 
iterations chronologically as they actually happen. There 
should be a clear and systematic progression through 
your developments, fully supported by real-time 
evidence.

Approaches and techniques 
Your portfolio should record your iterative designing in 
the order it takes place, the first thing carried out at the 
beginning and the last thing to be done at the end. For 
example, if you need to investigate a particular existing 
product or material during the development of a design, 
then this should be presented there and then in your 
portfolio.

It is important to provide real-time evidence of your 
activities, events or processes as they happen. Video, 
audio, photographs or authentic documents can be 
used to demonstrate that the activity, event or process 

actually happened as stated or claimed. How well you 
communicate this will be proportional to your success, 
so a structured and systematic approach, with careful 
layout and presentation, will be important. 

Your portfolio should tell an authentic, coherent and 
concise but complete story of your design development 
from conception to final prototype(s), allowing a third 
party to understand your thinking and progression 
throughout. 

If your iterative designing is presented over several 
different files or formats rather than a single PowerPoint, 
it may be advisable to use a table or chart to record 
key design iterations of different components or parts 
of your design. You should explain how iterations 
develop from feedback you receive. This record will 
communicate your design thinking and progression 
which form an important part of the assessment of your 
work.

3.1 Quality of chronological progression

Mark Band 1
(1−3)

Mark Band 2
(4−6)

Mark Band 3
(7−9)

Mark Band 4
(AS 10−12)
(AL 10−11)

Exceptional Mark 
Band 5
(AL 12−13)

Design iterations are 
not always clear and/or 
chronological, with little 
or no support from real-
time evidence.

Design iterations are 
not always clear and/
or chronological, with 
little or no support from 
real-time evidence.

Design iterations are 
clear and chronological, 
mostly supported by 
real-time evidence.

Design iterations are 
clear, systematic and 
chronological, fully 
supported by real-time 
evidence.

Design iterations are 
highly professional, 
systematic and 
chronological, 
fully supported by 
exceptional real-time 
evidence.
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Iterative design and design development – an ongoing log of decisions/outcomes and key moments in my journey

Date

When did
it take
place?

Iteration/stage

Component /
item that you

are working on

Brief explanation of design thinking

What directions are you moving in?
What are you trialling/testing/
experimenting with and why?

Feedback and summary

User/stakeholder thoughts – if
necessary, Does the iteration meet

the requirements – if not, why?
Is the designing going in the right

direction?

Actions

Is the idea worthy of
continued development?
What do you need to do
next? Your next steps?

Figure 10.47 Keeping track of your iterative designing

Figure 10.48 This can opener project demonstrates the progression of design iterations and the clarity of the learner’s  
real-time communication
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Figure 10.49 This can opener project demonstrates further iterations and progression of the design, and  
how the learner has communicated their reflections and made decisions on next steps

Figure 10.50 This cycle shirt project demonstrates how the learner has presented the need for 
investigation of existing products during the iterative design process



49

10  N
o

n-E
xam

 A
ssessm

ent (N
E

A
): Pro

d
uct D

evelo
p

m
ent (A

S Level) 
Iterative D

esig
n Project (A

 Level)

Figure 10.51 These further investigations into the cycle shirt ensure that further developments are fully formed regarding the 
structural make-up of a shirt

Figure 10.52 A Gantt chart is used by the learner to plan the designing of the archery storage
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3.2 Quality of initial ideas

Mark Band 1
(1−3)

Mark Band 2
(4−6)

Mark Band 3
(7−9)

Mark Band 4
(AS 10−12)
(AL 10−11)

Exceptional Mark 
Band 5
(AL 12−13)

Informal graphical 
and modelling skills 
are limited and 
rarely clear enough 
to appropriately 
communicate initial 
thinking.

Informal graphical 
and modelling skills 
are sufficient, but 
are not consistent 
in appropriately 
communicating initial 
thinking.

Informal graphical and 
modelling skills are 
good and are consistent 
in appropriately 
communicating initial 
thinking.

Informal graphical 
and modelling skills 
are excellent and are 
effective and consistent 
in appropriately 
communicating initial 
thinking.

Informal graphical 
and modelling skills 
are exceptional and 
are highly effective 
and convincing 
in appropriately 
communicating initial 
thinking.

What you need to do 
You will be assessed on the quality of your graphical and 
modelling skills. The way you portray your initial ideas 
and the range of different and appropriate techniques 
will be fundamental to your overall success.

Approaches and techniques 
This criterion assesses how well your sketching and 
modelling communicates your initial ideas in terms of 
quality and detail.

Your early designs/ideas/iterations/prototypes may 
be very basic in order to gain some early feedback 
but should clearly evidence your thought processes. 
You should use appropriate media and presentation 
techniques; for example, exploded views to show 
internal details for example, sequential sketching to 
show moving parts or mechanisms for example, sketch 
modelling to model in the simplest way possible 
can all be utilised as the need arises.

Your ideas should be presented in a way that clarifies, 
records and explains your thinking in order that the 
stakeholders and users that will look at them can fully 
understand the design decisions that you have taken. 
Annotation of these early ideas may be appropriate but 
it is not a requirement.

The freedom to use your graphical and modelling skills 
as appropriate to the design iteration is fundamentally 
important; for example, you may wish to use simple 
sketching techniques or more complex diagrams with 
real-time evidence throughout.

KEY POINT

l Figure 10.55 is an excellent example of the learner 
immediately taking the thoughts of the user into 
account within the iterative designing process. 
This UCD approach informed subsequent design 
developments and gave a smooth and coherent 
progression.

Clarification of related strands and marking 
criteria
l Criterion 3.2 assesses your ability to communicate 

and present your ideas and thinking effectively.
l Criterion 2.1 assesses your ability to generate a range 

of innovative and different ideas – the level of your 
design thinking.

l Criterion 5.2 assesses your ongoing evaluation, 
reviews and reflection, and management of the 
design progression.
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Figures 10.53–54 These two examples from the paintball mask portfolio take a higher-level sketching  
approach and along with brief annotations to aid understanding progress onto simple modelling in real  
time to test theories and requirements, in this case ergonomics



52

O
C

R
 D

es
ig

n 
&

 T
ec

hn
o

lo
g

y 
fo

r 
A

S/
A

 L
ev

el

Figure 10.55–10.56 This hair straighteners project demonstrates an interactive approach with simplistic but 
effective 2D sketching being presented to the user and then following feedback plasticine and rigid foam is used 
to mock up several very quick models three-dimensionally to allow direct interaction for the user to comment 
further
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Figures 10.57–10.58 These two examples show sketches and sketch modelled initial ideas. Note that the 
learner is clearly working closely with the bicycle, with a key requirement being the fit and positioning of 
the product on the frame
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3.3 Quality of design developments

What you need to do 
You will be assessed on the quality and effectiveness of 
your communication and presentation of your iterative 
developments and design thinking. The way you portray 
your design developments and design concepts and the 
different communication techniques that you use will be 
fundamental to your overall success.

Approaches and techniques 
This criterion assesses how well your sketching, 
drawing and modelling communicates your design 
developments in terms of quality and detail in content, 
format and layout, with real-time evidence throughout.

Your design developments/iterations/prototypes should 
clearly evidence your thought processes. You should 
use appropriate media and presentation techniques; 
for example, 2D diagrams, 3D sketching/rendering, 
exploded and cut-away views, sequential sketching and 
CAD. Modelling, testing and experimentation play an 
important role in communicating the development and 
refinement of your designs and also the methods of 
manufacture that may be used.

How effectively you communicate your progress from 
one stage of a design, concept or part of a design/
component to the next and the journey you take as 
appropriate to gain feedback is fundamental to your 
success within this criterion.

Your design developments should be presented in a way 
that clarifies, records and explains your thinking in order 
that stakeholders/users who will look at them can fully 
understand the design decisions that you have taken. 
The clarity of annotation, descriptions and explanations 

will be used to establish the validity of your proposals 
against the requirements that you have identified.

The use of full-scale models, toiles or samples of 
materials during the iterative design process may help 
to determine ergonomic, dimensional and functional 
suitability in your proposed design solutions, and to 
communicate clearly the suitability and viability of 
your designs. A huge range of materials can be used 
for modelling and prototyping and as your design 
progresses towards your final working prototype you 
are likely to use more complex materials than those you 
used for earlier models. 

KEY POINT

l Use of digital design and manufacture for example, 
CAD/CAM/CAE, which may include visualising, 
animating, manipulating, simulating, virtual testing 
and analysing must be evident either during your 
iterative design development or during the making of 
your final prototype(s).

Clarification of related strands and marking criteria
l Criterion 3.3 assesses your ability to communicate/

present your iterative developments and design 
thinking effectively using a range of techniques.

l Criterion 2.2 assesses your ability to develop a 
number of designs iteratively based on identified 
requirements and next steps – the level of your 
design thinking.

l Criterion 2.3 assesses the level of your design 
thinking skills in the progression to your final 
design solution, with refinement to meet all 
requirements.

Mark Band 1
(1−3)

Mark Band 2
(4−6)

Mark Band 3
(7−9)

Mark Band 4
(AS 10−12)
(AL 10−11)

Exceptional Mark 
Band 5
(AL 12−13)

The range of 
communication 
techniques used is 
limited and rarely 
clear enough to 
appropriately develop 
or communicate design 
concepts.

The range of 
communication 
techniques used is 
sufficient, but are 
not consistent in 
appropriately developing 
or communicating design 
concepts.

The range of 
communication 
techniques used is 
good and are consistent 
in appropriately 
developing or 
communicating design 
concepts.

The range of 
communication 
techniques used is 
excellent and are 
effective and consistent 
in appropriately 
developing or 
communicating design 
concepts.

The range of 
communication 
techniques used 
is exceptional and 
are highly effective 
and convincing 
in appropriately 
developing or 
communicating design 
concepts.
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Figures 10.59–62 Examples from the bicycle lighting project that show different communication styles. However,  
the common theme throughout is one of clarity and clear presentation of the work being undertaken. On each  
slide it is easy for the user/stakeholder to follow the iterations, developments and decisions that the learner has made
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3.4 Quality of final design solution(s)

What you need to do 
Once your iterative design developments come to 
an end and you make concluding decisions, you 
will need to present your final design solution(s) 
to your stakeholders and users. The quality, clarity 
and effectiveness of your presentation of your final 
design solution(s) so that all aspects can be clearly 
understood is fundamental to your success within this 
criterion.

Approaches and techniques 
This is an opportunity for you to demonstrate your 
communication skills. You are presenting the final 
design solution(s) for the stakeholders’ and users’ 
approval so that you can then proceed to producing 
a full technical specification for manufacture and the 
final working prototype. Your presentation can be 
approached in different ways and will depend on 
the scale and extent of the project and the design 
solution itself.

The focus is to communicate the viability of the final 
design solution(s) in a clear and creative way. Viability 
embraces the feasibility, practicality, capability, 
sustainability, usability, marketability and market 
potential of the product. You should aim to show how 
stakeholder and user requirements have been met 

through the final design as a whole and through the 
various components and features. The underlying 
thinking behind your design decisions should be clear.

Choose the format to best suit your design. Your goal 
is to enhance and show the final design at its best, 
improving visual impact and clarity for your audience, 
who will represent a wide range of interests and 
influence. The following list is not exhaustive but is a 
sensible start point for making decisions on what format 
will best suit your final design solution(s). 
l Formal 3D visualisations and illustrations.
l 3D CAD model(s), possibly exploded views to show 

key details/how key parts fit together.
l A formal model – either constructed by hand or via 

CAM.
l A written report and/or presentations using  

software.
l Video or audio presentation, possibly of mechanisms, 

working models or tests being carried out.
l Spreadsheets, data and charts showing financial 

aspects and projections.
l Analysis and simulations of performance, stress 

factors, sustainability and environmental impact 
produced with CAD software. (This is particularly 
important at A Level.)

l Rendered images – digital or non-digital.

Mark Band 1
(1−3)

Mark Band 2
(4−6)

Mark Band 3
(7−9)

Mark Band 4
(AS 10−12)
(AL 10−11)

Exceptional Mark 
Band 5
(AL 12−13)

Formal presentation 
of the final design 
solution(s) is limited 
making it difficult 
for a third party to 
understand.

Formal presentation 
of the final design 
solution(s) is sufficient 
and provides some 
clarity to a third party.

Formal presentation 
of the final design 
solution(s) is good and 
provides appropriate 
clarity to  
a third party.

Formal presentation 
of the final design 
solution(s) is excellent 
and provides impact 
and appropriate clarity 
to a third party.

Formal presentation 
of the final design 
solution(s) is exceptional 
and provides strong 
impact and appropriate 
clarity to a third party.
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l Images produced with image manipulation software 
to show the design solution in a virtual context.

l Visuals showing marketing aspects and possibilities 
such as packaging and branding. (This is particularly 
important at A Level.) 

It is likely that you will receive further comments, 
suggestions and feedback following the presentation. 
If these are important, you will need to incorporate the 
necessary modifications into your technical specification 
for manufacture. If you have been thorough and gained 

feedback from stakeholders through all stages of your 
iterative designing, your feedback should be very 
positive.

KEY POINT

l You need to formally collate and bring together the 
various iterative strands in your design development 
and to present your final design solution. This is a 
presentation of your final design solution, but not 
your final working prototype.

Clarification of related strands and marking 
criteria
l Criterion 3.4 assesses your formal presentation/

communication of the final design solution, for 
example, formal illustrations, formal models, rendered 
drawings, to give clarity and impact.

l Criterion 1.6 assesses the technical specification, 
working drawings and level of technical detail 
and clarity for your final design solution.

l Criterion 2.3 assesses the level of your design 
thinking skills in the progression to your final 
design solution, with refinement to meet all 
requirements.

Figure 10.63 This example demonstrates a shirt design which has been presented from both front and back to  
give extra clarity
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Figure 10.64 This example demonstrates a 3D CAD representation of a paintball helmet. Notice that  
both the exterior and interior are shown in detail and that annotation is used to good effect to  
ensure full clarity in the communication of this final design solution

Figure 10.65 This example demonstrates a 3D CAD representation of a turning seat for an elderly  
car passenger. Notice that the exploded view allows further understanding of the various  
integrated components. A video flythrough of the mechanism working adds to the presentation  
for the audience
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Strand 4 – Create: Final prototype(s)
The assessment of this strand relates to the appropriate 
impact and quality of your final prototype(s), in order 
that a third party would be able to understand your 
design intentions. Your teacher/assessor will be 
responsible as a third party to assess your skills in the 
planning and making of your final prototype(s) which 
will show the viability and potential of your final design 
solution.

Before looking at the marking criteria in this strand, it is 
important to understand the role and characteristics of 
the final prototype (or prototypes) in the overall iterative 
design process. Here are some points you should note:
l Your iterative designing will result in a final design 

solution. (The presentation of your final design 
solution is assessed in Criterion 3.4.)

l Your technical specification (Criterion 1.6)  
will define through drawings and technical 
details how your final design solution would be 
manufactured as a product or system in an industrial 
and commercial context.

l Your final prototype(s) will not be an actual product 
or system – that would only be possible through 
commercial manufacture, to which you are unlikely to 
have access.

l The final prototype you create needs to be the 
nearest possible representation of a commercially 
manufactured product or system, but made in your 
school or college workshop. It should:
– represent a complete, viable product
– reflect industrial/commercial practice – the 

materials and processes you use should be the 
same, or those that best represent, the materials 

and processes that would be used if it were the 
actual product being manufactured in industry

– incorporate marketing aspects (such as branding, 
styling, packaging) to demonstrate a ready-
for-market product as far as possible. (This is 
particularly important at A Level).

– be of sufficient and appropriate quality and 
validity to present to a third party – possibly an 
investor, who might take your design to the next 
stage commercially. 

l In some cases you may need to create more than 
one prototype to communicate the intention of 
your design to stakeholders. One or more of your 
prototypes may:
– focus on demonstrating aesthetics (such as the 

form and shape, colours and surface finishes)
– focus on demonstrating key features and 

functions (such as how mechanisms and 
controls work, how parts would clip or fasten 
together)

– demonstrate both aesthetics and function
– be scaled up or down to demonstrate an 

aspect of your design, or may be a working 
model. 

l It is likely that you will need to use alternative 
materials and processes in the making of your 
prototype(s) to those specified for actual manufacture 
in the technical specification. You should record and 
explain the changes you make in your planning for 
making and/or during your report of making.
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4.1 Quality of planning for making the final prototype(s)

Mark Band 1 
(AS 1−4)
(AL 1−5)

Mark Band 2 
(AS 5−8)
(AL 6−9)

Mark Band 3 
(AS 9−12)
(AL 10−13)

Mark Band 4 
(AS 13−15)
(AL 14−16)

Exceptional Mark 
Band 5
(AL 17−18)

Offers little or no 
support to the making 
process with little or no 
consideration of safety.

Generally supports 
the management of 
the making process 
with some relevant 
requirements and safety 
considerations identified 
from the technical 
specification.

Good level of detail 
and relevant, covering 
most requirements and 
safety considerations 
identified from the 
technical specification 
to manage the making 
process.

Comprehensive and 
relevant, covering 
all requirements and 
safety considerations 
identified from the 
technical specification 
to effectively manage 
the making process.

Exceptional and fully 
relevant, covering 
all requirements and 
safety considerations 
identified from the 
technical specification 
to convincingly manage 
the making process.

What you need to do 
You will be assessed on how well you plan and manage 
the making process. You should plan in advance of 
the start of making and use the plan to manage the 
methods and approaches during the making in your 
school or college workshop, to deliver a high-quality 
final prototype(s).

It is important to consider how well your planning 
covers the requirements and safety considerations that 
you have identified from the technical specification. 
Your management of the making process will be 
fundamental to the success of your final prototype(s) in 
communicating your final design solution to users and 
stakeholders.

Approaches and techniques 
Your planning should take into consideration and 
subsequently meet all technical, non-technical 
and safety considerations. Outlining the specific 
materials that you can access as well as the tools, 
machinery and processes that you intend to utilise will 
be important. 

You should demonstrate how quality assurance 
and quality control influence your decision making 
and how they support accuracy and quality in your 
constructed final prototype(s). Estimations on timings 

and sequencing, details of bought in/standardised 
components that will need to be purchased and 
particulars of any expert assistance that will need to be 
arranged are also important facets to include.

To be successful in this criterion some of the following 
suggestions will help:
l The detailed planning before you start making 

should cover how the final prototype will be 
delivered through the making and assembly of all 
components and parts.

l The plan should cover the methods and approaches 
that will be used to support your organisation skills 
in managing the process as it happens, and all those 
involved.

l Consider the use of project management tools 
(this is particularly important at A Level) such as 
critical path analysis, Scrum, Six Sigma, Gantt and 
flowcharts, which reflect commercial practice and as 
such will enable a smoother transition through the 
making stages and are a reference point throughout, 
especially when problems occur or delays arise.

l Demonstrate an appreciation of how efficiencies 
can be achieved through minimising waste, 
experimenting with layouts and tessellating 
shapes, etc. 



62

O
C

R
 D

es
ig

n 
&

 T
ec

hn
o

lo
g

y 
fo

r 
A

S/
A

 L
ev

el

l Demonstrate an understanding of how quality 
assurance and quality control measures can be 
utilised in showing how your specified tolerances, 
accuracy and precision will be achieved. This 
could be through the use of specialist tools, jigs, 
templates, patterns, tolerance checking and the use 
of CAD/CAM.

l Safety considerations should be incorporated:
– at AS Level you should identify the hazards of 

the materials being used and processes being 
undertaken (assessed in Strand 5)

– at A Level you should highlight and utilise full 
risk assessments (including control measures) of 
your interaction with the materials and processes 
(assessed in Strand 5).

l Throughout all aspects of your planning stage 
you should be aiming to reflect industrial and 
commercial practice. 

KEY POINT

l As you work through your plan and related making 
processes, it is expected and indeed inevitable that 
things will not go exactly as you have predicted 
or wished. This happens in a commercial setting. 
When your prototype(s) is being finalised, your 
communication of these events as they happen in real 
time and the way that you respond can only add to 
the validity of your planning and making.

Figures 10.66 A critical path analysis for the making of the final prototype for the Archery Storage. Tasks are completed  
at the right time and in the right order to ensure completion on time
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 Level)Figure 10.67 Planning for the making of the cheerleading bag final prototype. Tessellation of the pattern pieces  
ensures efficient use of fabric
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Figures 10.68–70 These ‘camping light’ and ‘hay soaker’ projects highlight that bought-in components 
are extremely important within the planning process – not only in terms of the actual supplier but also 
in terms of their technical specifications so that they will suit and fit the design as expected. Note that 
although undertaken in slightly different ways, both learners are very aware of the health and safety 
and quality control requirements as they aim to construct their final prototypes to be the best outcome 
possible
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4.2 Quality of final prototype(s)

Mark Band 1 
(AS 1−4)
(AL 1−5)

Mark Band 2 
(AS 5−8)
(AL 6−9)

Mark Band 3 
(AS 9−12)
(AL 10−13)

Mark Band 4 
(AS 13−15)
(AL 14−16)

Exceptional Mark 
Band 5
(AL 17−18)

Inaccurate and/
or basic standards 
demonstrated. 
Finishing may not be 
appropriate and/or 
the outcome would 
not present well to a 
stakeholder.

Sufficient standard 
demonstrated through 
a generally accurate 
outcome. Finishing is 
appropriate but the 
outcome could be 
better presented to 
stakeholders.

Good standard and 
levels of accuracy 
demonstrated. Finishing 
is appropriate and the 
outcome will present 
well to a stakeholder.

Excellent standard, 
demonstrating high 
levels of accuracy. 
Finishing is appropriate 
and the outcome 
will present well and 
provide impact to a 
stakeholder.

Exceptional standard, 
demonstrating 
outstanding levels of 
accuracy. Finishing is 
appropriate and the 
outcome will convince 
and provide strong 
impact when presented 
to a stakeholder.

What you need to do 
Here you will be assessed entirely on the quality of your 
final prototype(s) and the levels of accuracy and finish that 
you achieve. You should aim to construct an outcome that 
reflects your final design, communicates the details and 
features clearly and provides an appropriate level of impact 
to the stakeholder such that they can evaluate the final 
prototype(s) against all specified needs and requirements.

Approaches and techniques 
You will need to consider carefully the best route to 
present, communicate and above all evidence the 
quality of your final prototype(s). This is a really important 
opportunity to demonstrate your attention to detail, 
accuracy and finish as well as any movement, intricacies 
and sound/images that are intrinsically linked to the 
successful outcome and the inherent technical and 
non-technical requirements. Do not leave anything to 
chance; detail all aspects.

The following guidelines are important when taking 
photographs and videos:
l They must be taken before testing is carried out.
l They must be taken before the final prototype leaves 

a secure environment where your teacher can ratify 
that all work has been undertaken by you.

l You should present several photos and videos to 
show different views of your final prototype(s), for 
instance the front and inside if required. 

l Sharp and clear images are required to show the 
detail. For close-up images and videos, cameras with 
features such as a macro lens are likely to be needed, 
with an appropriate resolution.

l Videos must be used to demonstrate functionality, 
movement and operation, to give the evidence 
required for assessment. These should include features 
and functions such as the range of adjustment, 

the prototype being used in different settings or 
positions, the operation of controls and so on.

l You must clearly demonstrate the quality and accuracy 
of making and finish. Good lighting will help. 

l Note that mobile phone cameras may not give the 
quality required.

l Photographs and videos taken during the making 
of components and parts of your prototype 
and the evaluation and testing will also provide 
evidence. 

What will be your key steps to achieving a high-quality 
final prototype with appropriate finishes, high levels 
of accuracy and strong impact? Your correct use of 
appropriate processes, techniques and equipment will 
certainly be very important, whether they are hand, machine 
or digital tools. See Criterion 4.4 for more information. 

The incorporation of the product/company branding, 
logo, identity and colour scheme on the actual 
prototype (as they would appear on the actual 
manufactured product) is beneficial and will add to 
the overall impact of the final outcome. The inclusion 
of packaging and other marketing aspects will also be 
helpful as these are all important to commercial success 
(this is particularly important at A Level).

You should remain in close contact with stakeholders 
and users during the making, to verify details, suitability, 
etc. This may result in further iterations in certain areas. 
This will give further evidence of your management of 
the iterative process to produce the best possible design 
solution.

Also, be aware that your teachers are required to assess 
the photographic and video evidence you have included 
in the portfolio, not the actual final prototype you have 
made.
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Figure 10.71 This dinghy trolley project demonstrates all of the intricate components clearly so that any third  
party can appreciate the quality and level of detail of the final prototype
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Figures 10.72–73 This project shows photographs being used effectively to show the level of detail and  
accuracy within the final prototype

Figure 10.74 This camping lamp project shows how branding adds to the overall impact of the prototype
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4.3 Use of specialist techniques and processes

Mark Band 1 
(AS 1−4)
(AL 1−5)

Mark Band 2 
(AS 5−8)
(AL 6−9)

Mark Band 3 
(AS 9−12)
(AL 10−13)

Mark Band 4 
(AS 13−15)
(AL 14−16)

Exceptional Mark 
Band 5
(AL 17−18)

Limited and rarely 
appropriate to 
materials/components 
being used.

Sufficient, but are not 
consistently appropriate 
to materials/components 
being used.

Good and are 
consistently appropriate 
to materials/
components being 
used.

Excellent and 
are effective and 
consistently appropriate 
to materials/
components being 
used.

Exceptional, highly 
effective and 
consistently appropriate 
to materials/
components being 
used.

What you need to do 
You will need to document in real time your use of the 
most appropriate techniques and processes to achieve 
the desired outcomes. While considering materials 
and components it is expected that you will include 
appropriate bought-in and standardised parts for use 
within the creation of your final prototype(s).

Approaches and techniques 
To be successful within this criterion (and Criterion 4.4) 
you will need to clearly evidence your chosen techniques 
and processes being used effectively and appropriately 
as the making of your final prototype(s) progresses. This 
will require the use of both video and photographic 
evidence. (See the guidelines earlier, in Criterion 4.2.)

You will be assessed on the techniques and processes 
you choose to shape, fabricate, construct and assemble 
your outcomes. You may use shaping by subtraction or 
wasting techniques, the addition of similar and dissimilar 
materials and components, deforming and reforming, as 
deemed appropriate and effective for your final prototype 
and the materials and/or components being used.

You should always aim to reflect industrial/commercial 
practice, including the use of the same materials, 
processes and techniques, or those that best represent 
them, that would be used in an actual product or system.

Your detailed planning (Criterion 4.1) will be your 
reference point through all of your making processes.

4.4 Use of specialist tools and equipment

Mark Band 1 
(AS 1−4)
(AL 1−5)

Mark Band 2 
(AS 5−8)
(AL 6−9)

Mark Band 3 
(AS 9−12)
(AL 10−13)

Mark Band 4 
(AS 13−15)
(AL 14−16)

Exceptional Mark 
Band 5
(AL 17−18)

Use and selection of 
hand tools and/or 
machinery are limited 
and rarely appropriate. 
Digital design and/or 
manufacture is limited 
and demonstrate 
little or no skills or 
knowledge.

Use and selection 
of hand tools and 
machinery are 
sufficient, but not 
always consistently 
appropriate. Digital 
design and manufacture 
is not always used 
appropriately, but 
demonstrate sufficient 
skills and knowledge.

Use and selection 
of hand tools and 
machinery are good 
and consistently 
appropriate. 
Digital design and 
manufacture are 
used appropriately to 
demonstrate good skills 
and knowledge.

Use and selection 
of hand tools and 
machinery are effective 
and consistently 
appropriate. Digital 
design and manufacture 
are used effectively 
and appropriately to 
demonstrate excellent 
skills and knowledge.

Use and selection 
of hand tools and 
machinery are effective 
and consistently 
appropriate. Digital 
design and manufacture 
are used effectively 
and appropriately to 
demonstrate excellent 
skills and knowledge.

What you need to do 
You will need to document, in real time, your use of 
the most appropriate tools and equipment to achieve 
the desired outcomes, and that suit the materials and 
components being used. 

KEY POINT

l It is a requirement that you demonstrate your use 
of hand tools, machinery, digital design and digital 
manufacture within your portfolio. The evidence that 
you include to show your skills and knowledge will 
be assessed here but some may have been evidenced 
when you were making earlier iterative models and 
prototypes.
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Approaches and techniques 
This criterion links very closely to Criterion 4.3 and as 
such you will need to clearly document your use of hand 
tools, machinery, digital design and digital manufacture 
through a diary of your making of your final prototype(s). 
This will require the use of both video and photographic 
evidence. (See the guidelines in Criterion 4.2.)

It is important to note that you should build/construct/
make your final prototype(s) with the most appropriate 
and effective use of hand tools, machinery, specialist 
equipment and digital design and manufacture. All 
four must be evident either during your iterative 
design development or during the making of the final 
prototype(s). 

While you are not expected to show every single step 
of your making, the outcome must be a full reflection of 
the different skills you have used. 

Where others have given you assistance, which is 
allowed, you need to record their input and help with 
a clear demarcation to what you have actually done 
yourself. An example may be where your teacher or a 
technician has assisted in the set-up of a machine. 

Your report of the making processes is a production 
diary/record of real-time evidence which wherever 
possible should reflect industrial/commercial practice 
such as:
l materials and processes that best represent those 

that would be used in an actual product
l quality assurance and control, accuracy, finish, detail 

and impact
l ongoing use of methods such as DFMA/TQM, 

optimisation, etc.
l the incorporation of marketing aspects to 

demonstrate a ready-for-market product as far as 
possible (this is particularly important at A Level) 

l maintenance/service specifications and user 
instructions that may be appropriate. 

You are expected to make ongoing reference to 
stakeholders and users and their requirements.

It is inevitable and expected that problems will be 
encountered as you make your final prototype(s). 
Portraying how these problems are resolved and 
whether any further iterative design developments are 
required to further refine your design solution to meet 
requirements will only add to the reality of the making 
diary. 

Your detailed planning (Criterion 4.1) will be your 
reference point through all of your making processes.

In your making diary you should aim to clearly show your 
knowledge and skills in as many areas as possible. To 
demonstrate your skills, your evidence is likely to include 
images, screenshots and written text, showing your use 
of many of the following:
l specialist tools and equipment in experiments and 

tests to determine the suitability and feasibility of 
techniques/processes (this is particularly important at 
A Level) 

l digital tools and their features supporting CAD/CAM, 
plus circuit design and manufacture software and 
other specialist software relevant to your focus and 
qualification

l software and set-up procedures for equipment such 
as a vinyl cutter and printer, 3D printer, laser cutter or 
CNC router

l image manipulation software (for example, 
Adobe Photoshop) where used in the design and 
production of graphical elements and features of 
your prototype, such as labels, symbols on controls, 
branding and packaging

l simulation tools within CAD software where used as 
part of the making or quality control measures (this is 
particularly important at A Level) 

l quality control procedures, as detailed in your 
planning (Criterion 4.1) through the use of specialist 
tools, marking and setting out tools and devices, 
jigs, templates, patterns and checking procedures to 
ensure your making processes achieve the specified 
accuracy and tolerances

l health and safety assessments and procedures, as 
detailed in your planning (Criterion 4.1).
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Figures 10.75–76 The record of making for the elderly person’s car seat and junior school desk  
demonstrate how the learners have used a range of specialist tools and equipment
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Figure 10.77 The archery storage project includes evidence of the use of digital design and manufacture.  
A screenshot shows the design ready for machining, then the CNC router machining the final component

Figure 10.78 The bicycle lighting project includes the use of Photoshop/image manipulation software to produce  
the graphic design for the branding and packaging
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4.5 Viability of the final prototype(s) 

Mark Band 1 
(AS 1−4)
(AL 1−5)

Mark Band 2 
(AS 5−8)
(AL 6−9)

Mark Band 3 
(AS 9−12)
(AL 10−13)

Mark Band 4 
(AS 13−15)
(AL 14−16)

Exceptional Mark 
Band 5
(AL 17−18)

Little or no links to the 
technical specification 
and demonstrates 
limited potential to 
become a marketable/
industrial product.

Meets some of the 
technical specification 
and demonstrates some 
potential to become a 
marketable/industrial 
product.

Meets most of the 
technical specification 
and demonstrates good 
potential to become a 
marketable/industrial 
product.

Meets all of the 
technical specification 
and demonstrates 
excellent potential to 
become a marketable/
industrial product.

Meets all of the 
technical specification 
and demonstrates 
exceptional potential to 
become a marketable/
industrial product.

What you need to do 
The viability of your final prototype(s) will be determined 
by how well it meets the technical specifications. Your 
final prototype(s) should also clearly demonstrate 
that the actual product will be marketable as a 
commercial/industrial product. Your teacher/assessor 
will be  responsible as a third party for making this 
assessment.

Approaches and techniques 
Your success within this criterion will rely on how 
well you show that your final prototype(s) meets and 
fulfils the requirements of the technical specification. 
It is important that you provide clear evidence to the 
assessor. 

The photographs and videos in your making diary 
(see Criterion 4.4) and those of the completed final 
prototype (see Criterion 4.2) will be important, as will 
evidence throughout your portfolio relating to the 
viability and feasibility of your final prototype and the 
final design solution. Additionally, you can help the 
assessor by comparing your final prototype(s) with your 
working drawings, lay plans and other technical details 
and describing how it meets each of the technical 
requirements. You could do this by means of a chart with 
text, diagrams and images as required. 

Your own and your stakeholders’ and users’ evaluation 
and testing of the feasibility of your design solution and 
your final prototype(s) will be assessed in Strand 5. For this 
assessment you should aim to point out the areas where 
your prototype(s) meets the technical specification and 
where it does not, with explanations as required.

Your design solution represented in the final prototype(s) 
may be innovative and effective, but to be viable in 

the commercial/industrial world it needs to be able to 
compete with other similar products and be a product 
people want to buy at a price that makes a profit. You 
should point out facets and qualities such as:
l features of your product or system which will 

increase the marketability of the design, considering 
the market demand and existing competition

l your consideration of potential future developments, 
commercial possibilities and any subsequent 
implications 

l potential commercial manufacturing methods, which 
in turn support the understanding and calculation of 
potential costs.

KEY POINT

l The viability of your final prototype(s) encapsulates 
feasibility, practicality, capability, sustainability, 
usability and marketability. By keeping these key 
terms at the forefront of your mind you will ensure 
that the actual product or system will fully justify 
its position as a marketable, commercial/industrial 
product.

Clarification of related strands and marking criteria
l Criterion 4.5 assesses how well your prototype meets your 

technical specification and its potential to become a 
viable and marketable commercial/industrial product.

l Criterion 5.4 assesses your ability to analyse and test 
the feasibility and fitness for purpose of your final 
design solution.

l Criterion 5.5 assesses your skills in the critical 
evaluation of your final prototype and in suggesting 
modifications and design optimisation.
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Figures 10.79–80 This camping light project demonstrates the learner actually testing their final prototype ‘in situ’ to gain 
a better understanding of how successful the outcome has been and subsequently reviewing the effectiveness against the 
technical specification
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Strand 5 – Evaluate
The work assessed in this strand will be undertaken 
throughout your complete portfolio. It focuses on 
the quality of your analysis and evaluation in the 

various stages of your project and how well you 
have related it to the chosen context, brief and 
requirements of the iterative developments you have 
worked through.

What you need to do 
You will be assessed on your analysis and evaluation 
of primary and/or secondary sources throughout your 
chronological portfolio. The use of both primary and 
secondary sources of information will be crucially 
important in the early stages of your iterative process, 
through initial ideas and also as your design iterations 
gather pace and take shape. As part of your investigations, 
you are likely to obtain information on a wide range of 
matters, but particularly relating to stakeholders, existing 
products and wider issues. How clearly you analyse and 
evaluate this information to support your ongoing design 
iterations will be fundamental to your success.

Approaches and techniques 
Your ability to explain and evaluate how and in what 
ways the information/data you have obtained has been 
relevant to your design process is crucial to your success. 
You need to ask how useful it is and whether it has  
an impact on the direction of travel that your design 
iterations and developments will take. You must clearly 
show this within your portfolio – charts, text, diagrams, 
audio or video can all be used as appropriate.

Your analysis and evaluation should include:
l appropriate analysis of the sourced data in order 

to draw conclusions. This might use mathematical 
(statistical, graphical, etc.), SWOT or other techniques

l the systematic drawing of conclusions from 
information/data obtained from any external source 
at any stage of the project

l clear links between information/data obtained and 
the progression of the design iterations

l a focus on the user(s), and consequently aesthetics, 
ergonomics and anthropometrics, and analysis of 
respective data. This will help inform the design process.

Your explorations and investigations will obtain 
information and data from a variety of sources as 
required through your project. This might be concerning 
types of components or fasteners that may be suitable 
for a specific part of your design, or information and 
data from stakeholders or users, or the results of tests 
or experiments. As you analyse and evaluate this data, 
and according to the stage in your project, design 
requirements will be identified, confirmed, clarified 
or changed. These requirements are an essential, 
ongoing and central part of the design process. They 
will underpin your design iterations and progressively 
form the basis of the technical specification (see 
Criterion 1.6) which defines the final design solution, and 
subsequently the evaluation of the final design and final 
prototype. See more about recording, managing and 
using the requirements through your project in Strand 1. 

Analysing and evaluating using a range of criteria will 
shape and give direction to your iterative design process. 

Considering wider issues such as social, moral, 
environmental, ecological and ethical issues as they 
relate to your designs is likely to influence your thinking 
and conclusions in areas such as:
l raw materials and material choices

5.1 Analysis and evaluation of primary and/or secondary sources

Mark Band 1
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3
(AS 13−18)
(AL 12−16)

Mark Band 4
(AS 19−23)
(AL 17−21)

Exceptional Mark 
Band 5
(AL 22−25)

Limited analysis 
and evaluation of 
investigated sources 
of information from 
stakeholders, existing 
products and/or wider 
issues, offering little or 
no support to inform 
the design process.

Sufficient analysis 
and evaluation of 
investigated sources 
of information from 
stakeholders, existing 
products and wider 
issues, offering some 
support to inform the 
design process.

Good level of analysis 
and evaluation of 
investigated sources 
of information from 
stakeholders, existing 
products and wider 
issues, offering clear 
support to inform the 
design process.

Comprehensive and 
systematic analysis 
and evaluation of 
investigated sources 
of information from 
stakeholders, existing 
products and wider 
issues, offering clear 
and focused support 
to inform the design 
process.

Exceptional analysis 
and evaluation of 
investigated sources 
of information from 
stakeholders, existing 
products and wider 
issues, offering clear 
and convincing support 
to inform the design 
process.
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l methods for manufacture
l maintenance and spare parts
l the use of bought-in or standardised parts
l transportation implications at all stages of 

manufacture
l economic factors
l sustainability factors
l planned obsolescence
l reduction/disposal/end of life.

At A Level, a lifecycle analysis is a useful tool to 
systematically consider many of these areas.

Considering data from stakeholders and users, and the 
examination of existing products may reveal the need 
for some of the following:
l lower tolerances to achieve smooth and efficient 

operation
l adjustments for a certain feature
l insulation to conserve energy
l the use of standard parts to enable user servicing/

maintenance to be carried out without specialist 
knowledge 

l ensuring controls are logical and intuitive (for 
example, turning an adjustment/control clockwise 
to increase or using a large control where greater 
movement or greater control is required and smaller 
for the reverse)

l incorporating symbols and labels to instruct users.

The ability to critically analyse relevant existing products, 
understanding the importance of investigations to 
inform design thinking and support ongoing refinement 

of the technical requirements within your design 
developments, are fundamental within this criterion.

It may be that your specific design context and chosen 
project focus determines that ‘evaluate’ should be the 
place to begin your iterative project. The point when 
you begin analysing or evaluating information, data or 
existing products will depend on the context or need to 
which you are responding.

KEY TERM

Planned obsolescence – sometimes known as ‘built-
in obsolescence’, the process of designing products to 
go out of fashion or no longer function after a specific 
period of time.

Clarification of related strands and marking 
criteria
l Criterion 5.1 assesses your ability to analyse and 

evaluate all primary and secondary data throughout 
your portfolio.

l Criterion 5.2 assesses your ongoing evaluation 
of your design ideas and solutions, reviews against 
the requirements and stakeholder feedback and 
management of the design progression.

l Criterion 5.4 assesses your ability to analyse and test 
the feasibility and fitness for purpose of your final 
design solution.

l Criterion 5.5 assesses your skills in the critical 
evaluation of your final prototype and in suggesting 
modifications and design optimisation.
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Figure 10.81 Additional research has been undertaken during the iterative process to help the learner  
have a fuller understanding of the back issues faced by rowers

Figure 10.82 Analysis of the advantages and disadvantages of different fittings that may be used in the  
design for the bicycle lighting. Note the summary and next steps
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Figure 10.83 Charts are used to analyse and compare opinions and responses to a questionnaire in this headphones storage 
project

Figure 10.84 Key points arising from the investigations are listed. Videos record the primary analysis and evalation of 
existing beauty products storage
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Figures 10.85–86 During the investigations for the ‘elderly person’s car seat’ the learner looked at 
the actual access space across a number of vehicles as well as potential mechanical ways to lift the 
elderly person in and out of the car. Note that throughout they are reflecting on the advantages and 
disadvantages from the user’s perspective – a user-centred approach (UCD) 
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Figure 10.88 The learner is analysing secondary information to determine which light sources may be most practical 
within the designing of their ‘camping light’ project. Note that online reviews have been taken into consideration

Figure 10.87 This ‘army casualty stretcher’ project demonstrates how the learner has critically analysed 
existing similar products in order to determine what elements might support their designing
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Figure 10.90 Analysis of anthropometrics, ergonomics and safety factors relating to the museum seat design. Sources of the 
information are clearly acknowledged

Figure 10.89 In the cheerleaders’ bag project, positives and negatives of existing bags are identified, along with 
comments from peers on the different styles, opinions expressed in a chart
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5.2 Ongoing evaluation to manage design progression

Mark Band 1
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3
(AS 13−18)
(AL 12−16)

Mark Band 4
(AS 19−23)
(AL 17−21)

Exceptional Mark 
Band 5
(AL 22−25)

Superficial evaluations 
with little or no 
reflection on 
requirements or 
feedback.

Little or no reviews to 
identify any problems 
and/or next-steps 
for future iterations 
resulting in limited 
support to design 
progression.

Some critical evaluations 
with sufficient reflection 
on requirements and 
feedback.

Infrequent reviews to 
identify some problems 
and/or next-steps for 
future iterations that are 
not always consistent 
in supporting design 
progression.

Mostly critical 
evaluations with 
good reflection on 
requirements and 
feedback.

Ongoing and 
clear reviews to 
identify problems 
and next-steps for 
future iterations to 
consistently support 
design progression.

Full and critical 
evaluations with 
focused reflection 
on requirements and 
feedback.

Ongoing, clear and 
comprehensive reviews 
to identify problems and 
next- steps for future 
iterations to effectively 
and consistently support 
design progression.

Exceptional critical 
evaluations with 
focused reflection 
on requirements and 
feedback. 

Ongoing, perceptive 
and comprehensive 
reviews to identify 
problems and next-
steps for future 
iterations and 
convincingly supports 
progression.

What you need to do 
As you work through your design iterations you will be 
expected to evaluate your ideas and developments, 
reflecting on their success in meeting the technical and 
non-technical requirements, as well as reviewing all 
feedback from user/stakeholder testing. How well you 
respond to problems that are identified by your user/
stakeholder testing and subsequently make best use 
of this information in the next stages of your design 
iterations will not only aid success within this criterion 
but underpin your overall iterative design work.

Approaches and techniques 
This assessment will run throughout your iterative 
designing work. The evidence you portray of the 
ongoing evaluation of your designing, modelling 
and prototyping, with objective opinions from users/
stakeholders to inform next steps, will be extremely 
valuable. The critical evaluations that you undertake will 
help direct your next steps, and steer future decision 
making. You must make it clear how each problem that 
has been identified has been addressed and then how 
successful subsequent solutions are in meeting these 
problems, while also fulfilling the identified technical and 
non-technical requirements. Regular feedback, in real 
time, will be vital. As this evaluative process continues 
during the design progression, some of the requirements 
may need to be changed. New requirements may arise 
and others may be confirmed or strengthened and given 
a higher priority. See more in Strand 1. 

Your ongoing evaluation should include the use of many 
of the following approaches:
l Recurring ‘evaluate’ then ‘explore’ or ‘create’ as 

appropriate, supporting your successive and 
progressive iterations based on feedback from 
stakeholders, with continuous improvements 
towards the best solution possible.

l Evaluation of your iterations to stakeholder feedback/
user requirements, considering materials, texture, 
processes, fasteners, mechanisms, construction, etc., 
as well as commercial and marketing aspects.

l Clear criteria established to define the level to which 
the design requirements must be fulfilled to allow 
the design to be considered complete. 

l Ongoing/regular testing in the intended location 
for the product or system. If this is not possible, 
you should simulate the product’s real-life context/
situation as closely as possible.

l Modelling and simulation of different situations and 
scenarios to give full and accurate data that can be 
fed into the design.

l Evaluation by stakeholders and users handling, using 
and testing your models and prototypes.

l Analysis of risks and identification of possible health 
and safety issues or hazards in your designs and 
solutions, as they arise through user/stakeholder 
feedback and through the requirements. Bear in 
mind the different phases of the lifecycle of your 
product/system through its creation, during its use, 
and at/after the end of its useful life.
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l Peer feedback from your fellow designers. This is 
perfectly acceptable and valid, but you should aim 
for wider engagement at all levels. 

l Quality assurance procedures and quality control 
checks utilised as part of the ongoing evaluation 
against the stakeholder requirements.

l Testing of different materials, material combinations, 
components, finishes and technology (controls, 
displays, etc.) to determine the most suitable to 
achieve the stated functionality and usability (this is 
particularly important at A Level). This should be 
carried out in conjunction with users to aid selection.

l Testing of prototype ‘technologies’ or other ‘systems’ 
in isolation from the remainder of your product or 
system, for instance with electronic circuits.

l Testing of prototypes of part-assemblies in isolation 
from your complete product/prototype.

l Tests modelled on industrial/standard tests where 
possible and relevant.

l Destructive and non-destructive testing methods as 
appropriate (A Level only).

l Evaluation using DFMA principles and similar design 
practices and approaches, plus (at A Level) project 
management tools (see Criterion 4.1) as part of your 
management of design progression.

l Design optimisation. ‘Maximising’ your design 
using analytical and evaluative tools to make the 
best design decisions and achieve optimum use 
of materials, manufacturability or ease of assembly, 
quality, performance, size, weight, design features, 
sustainability and so on.

You will also need to evaluate the following to aid your 
design iterations:
l Aesthetics – perhaps testing and evaluation of 

different iterations, in terms of style, form, colour, 
proportion, with different users/stakeholders to 
determine suitability. For example, consideration of 
current trends/fashion/lifestyle, marketing matters, 
different markets/users, extending ranges through 
minor colour changes.

l Ergonomics – perhaps testing and evaluation of 
different iterations with different users/stakeholders 
to gauge reactions. For example, considering the 
complete interface between human and product, 
testing of size of lettering to be read on a display, 
testing weight of control levers, testing comfort of 
a handle, application of stereotypes (for example, 
turning an adjustment/control clockwise to increase) 

and use of standard components/fittings to ensure 
compatibility and familiarity.

l Anthropometrics – perhaps testing and evaluation 
of different iterations with different sizes and 
proportions, relating to percentiles, with different 
users to determine the most suitable. For example, 
consideration of adjustment, collapsibility, static/
dynamic usage, allowance for clothing/workwear, 
size and shape issues relating to handling, storage, 
stacking, retailing, transport, packaging, the use of full-
scale modelling to determine dimensional suitability.

Your investigations should identify appropriate regulations 
and standards that are relevant to your designing 
(this is particularly important at A Level). These 
important benchmarks will form the basis for your design 
requirements, iterative designing and subsequent ongoing 
evaluation and testing. Some areas in which regulations 
and standards may be of particular relevance include:
l health and safety (Note that Criterion 5.3 covers 

health and safety hazards and risks associated 
with your practical work in the making of models, 
prototypes and your final prototype.)

l materials, fittings, fasteners and components
l tests and testing procedures 
l graphical symbols and labels
l procedures and codes of practice relating to design, 

manufacturing, construction, energy and the 
environment.

Your ongoing evaluation and reviews against 
requirements and feedback during the designing will 
include many of the approaches and techniques that are 
covered in Criterion 5.1.

Clarification of related strands and marking 
criteria
l Criterion 5.2 assesses your ongoing evaluation 

of your design ideas and solutions, reviews against 
the requirements and stakeholder feedback and 
management of the design progression.

l Criterion 5.1 assesses your ability to analyse and 
evaluate all primary and secondary data throughout 
your portfolio.

l Criterion 5.4 assesses your ability to analyse and test 
the feasibility and fitness for purpose of your final 
design solution.

l Criterion 5.5 assesses your skills in the critical 
evaluation of your final prototype and in suggesting 
modifications and design optimisation.
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Figures 10.91–92 This cycle shirt project demonstrates how the learner has explored different prints and then  
sought their primary user’s opinion. The learner undertook a variety of different iterative design tasks and then  
reflected on what suited the requirements best. The learner has summarised the feedback and listed their next  
steps as part of their management of their design progression – these are important aspects of your real-time  
chronological evidence
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5.3 Risk assessments

Mark Band 1
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3
(AS 13−18)
(AL 12−16)

Mark Band 4
(AS 19−23)
(AL 17−21)

Exceptional Mark 
Band 5
(AL 22−25)

Little or no analysis 
and evaluation 
resulting in superficial 
considerations of 
health and safety risks.

Sufficient analysis and 
evaluation that result in 
some considerations of 
health and safety risks.

Good level of detail in 
analysis and evaluation 
that result in clear 
considerations of health 
and safety risks.

Comprehensive analysis 
and evaluation that 
result in clear and 
focused considerations 
of health and safety 
risks.

Exceptional analysis 
and evaluation that 
result in perceptive 
and appropriate 
considerations of health 
and safety risks.

What you need to do 
You must be able to identify and consider relevant 
hazards and risks and apply safe working practices 
when creating models, prototypes and your final 
prototype(s). 

At AS Level you should identify hazards. 

At A Level you need to apply appropriate risk 
assessments.

Approaches and techniques 
The way that you analyse and evaluate all facets of 
health and safety when making models and prototypes 
will determine your success within this criterion. 

Evidence in your portfolio of your evaluation, analysis 
and identification of risks is likely to include many of the 
following:
l application of your knowledge of tools, processes 

and equipment
l application of your knowledge relevant to the 

product or system being designed, including sub-
assemblies and components

l application of your knowledge and understanding 
of the reactions of materials under specific working 
conditions

l your understanding of health and safety principles, 
legislation, regulations and other authoritative 
guidance relevant to the product or system you are 
designing

l review of relevant safety documentation and 
application where necessary

l your safe working practices when creating models 
and prototypes, and when carrying out other 
practical tasks in experiments and tests. Evidence of 
unsafe procedures will have a negative influence on 
the marking of this criterion

l (A Level only) the use of formal risk assessments 
to identify hazards, assess risks and state control 
measures will be expected.

ACTIVITY

With another learner, carry out an internet search: ‘Using 
power tools – risk assessment’. Study the main features 
of the documents you find. Which hazards had you not 
thought of before? 
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Figure 10.93 During the making of the final prototype for the elderly person’s car seat the learner  
continually kept health and safety at the forefront the process. Note the learner’s safe working practices  
with PPE (Personal Protective Equipment) and also the use of guards on machinery

Figure 10.94 Hazard assessment and control measures are clearly identified for the making of the folding  
seat for a museum
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5.4 Feasibility of the design solution

Mark Band 1
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3
(AS 13−18)
(AL 12−16)

Mark Band 4
(AS 19−23)
(AL 17−21)

Exceptional Mark 
Band 5
(AL 22−25)

Limited with little or 
no methods used to 
appropriately analyse 
and test whether the 
design solution is fit for 
purpose.

Sufficient with some 
appropriate methods 
used to analyse and 
test whether the 
design solution is fit for 
purpose.

Good level of detail 
with mostly appropriate 
methods used to 
analyse and test 
whether the design 
solution is fit for 
purpose.

Comprehensive with 
fully appropriate 
methods used to 
analyse and test 
whether the design 
solution is fit for 
purpose.

Exceptional, with fully 
appropriate methods 
used to analyse and 
test whether the 
design solution is fit for 
purpose.

What you need to do 
You will need to plan and undertake the analysis and 
testing of your final prototype(s) against your technical 
and non-technical requirements. The methods of testing 
you choose should allow users and stakeholders the 
opportunity to assess, in real time, how feasible and 
successful your design solution is and whether it is fit for 
purpose and can be used in its intended environment. 
It should also be possible to assess how successful 
the actual product/system, when manufactured, will 
be in the commercial world. Once you have gathered 
the information from your testing you will be able to 
critically analyse your results which will support your 
work in Criterion 5.5.

Approaches and techniques 
The testing and analysis of your design solution(s) should 
be as meaningful as possible, in terms of environment, 
functional success and appropriate stakeholder input. This 
will vary slightly depending on the qualification level. The 
feasibility of your final prototype can be assessed through 
experiments, trials, mock-ups, testing and modelling. 
These may be physical and/or digital but must clearly 
demonstrate how useable your final prototype(s) is. 

It is important to remember that your final prototype(s) 
is not an actual product but a representation of your 
design solution. Your feasibility study needs to consider 
your wider design solution (as defined in the technical 
specification where the full details for commercial 
manufacture are specified) and not just your final 
prototype, to make a complete and balanced assessment. 

You should devise a plan detailing the methods you wish 
to employ and why you feel these are useful. This will 
then allow for a structured approach, thus supporting 
realistic and genuine testing. For example, you may 
wish to test the product in the intended situation/

environment with your intended users and also take into 
account the views of your stakeholder(s).

Your testing and analysis should include a range of 
appropriate methods to assess the feasibility and fitness 
for purpose of your design solution, and is likely to 
include many of the following:
l reference to both your technical specification and 

your final prototype(s)
l a planned approach – systematic and analytical – 

what? who? where? why? how?
l physical or digital tests, experiments, trials, modelling, 

simulations (this is particularly important at A 
Level) 

l testing of materials to confirm suitability, especially where 
the prototype is constructed from different materials 
from those that will be used in the actual manufactured 
product (this is particularly important at A Level) 

l testing of individual components/assemblies as well 
as the complete prototype

l testing by independent third parties to give impartial 
and unbiased viewpoints, to combine with analysis 
and feedback from stakeholders and users

l testing in as many real-life situations/environments as 
possible, such as the intended place of use, storage, 
transport, different conditions or locations, point 
of sale

l comparative tests on similar existing products to 
highlight differences and strengths/weaknesses (see 
Criterion 5.5)

l use of test rigs where appropriate to test specific 
features and characteristics (such as physical 
properties, materials testing, durability of applied 
finishes) (this is particularly important at A Level) 

l recording and analysis of statistical data on a series 
of tests of a prototype under different conditions/
situations or over time
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l group discussions/focus groups to determine 

potential purchasers’ and retailers’ perceptions 
and experiences of the product, subsequently 
informing potential marketability, and including a 
range of users age, gender, culture, etc. to support 
marketability and marketing aspects

l SWOT analysis to support discussion and give 
structure to feedback

l qualitative and quantitative data
l analysis of results (using mathematical skills as 

appropriate).

KEY POINTS

l It is important to note that any feasibility study needs 
to consider your wider design solution, not just your 
physical final prototype(s). 

l A single final prototype may not always be sufficient to 
assess the feasibility of a design solution, particularly in 
reference to physical testing.

l All video and photographic evidence of your final 
prototype(s) should be taken before any testing is 
undertaken.

l Good quality video and photographic evidence of the 
testing of your final prototype(s) is important.

Figure 10.95 A plan for the analysis and testing of the feasibility of the design solution, using What? Who? Where?  
Why? and How?

Clarification of related strands and marking criteria
l Criterion 5.4 assesses your ability to analyse and test 

the feasibility and fitness for purpose of your final 
design solution.

l Criterion 5.1 assesses your ability to analyse and 
evaluate all primary and secondary data throughout 
your portfolio.

l Criterion 5.2 assesses your ongoing evaluation 
of your design ideas and solutions, reviews against 
the requirements and stakeholder feedback and 
management of the design progression.

l Criterion 5.5 assesses your skills in the critical 
evaluation of your final prototype and in suggesting 
modifications and design optimisation.
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Figure 10.96 This army casualty stretcher project demonstrates the prototype product being  
tested in several situations in which it would be used as a commercial product. Testing and  
analysis is undertaken by third parties and the learner. Note that this has been undertaken  
and captured in real time

Figure 10.97 Life cycle and wider implications analysed as part of the feasibility of the folding museum seat project
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Figure 10.98 Life cycle and wider implications analysed as part of the feasibility of the folding museum seat project

Figure 10.99 Comparison to existing products – an important part of the feasibility study. How does the design  
solution compare with products already on the market?
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Figure 10.100 Have the stakeholder and technical requirements been met? The decision is supported  
by justification and an explanation of how well each requirement has been met

5.5 Evaluation of the final prototype(s)

Mark Band 1
(1−6)

Mark Band 2
(AS 7−12)
(AL 7−11)

Mark Band 3
(AS 13−18)
(AL 12−16)

Mark Band 4
(AS 19−23)
(AL 17−21)

Exceptional Mark 
Band 5
(AL 22−25)

Superficial evaluation 
of strengths and/or 
weaknesses with little 
or no suggestions 
for modification and/
or consideration 
of possible design 
optimisation presented.

Sufficient critical 
evaluation of strengths 
and/or weaknesses 
with some suggestions 
for modification and/or 
consideration of possible 
design optimisation 
presented.

Good critical evaluation 
of strengths and 
weaknesses with 
detailed suggestions 
for modification 
and consideration 
of possible design 
optimisation presented.

Full and critical 
evaluation of strengths 
and weaknesses 
with comprehensive 
suggestions for 
modification and 
consideration of 
possible design 
optimisation presented.

Exceptional critical 
evaluation of strengths 
and weaknesses 
with perceptive 
and comprehensive 
suggestions for 
modification and 
consideration of 
clearly defined design 
optimisation presented.
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What you need to do 
This criterion links very closely with Criterion 5.4 and the 
analysis of the testing of your final prototype(s), which 
should allow you to make informed and clear decisions 
on the strengths and weaknesses of your design. You 
need to consider the identified weaknesses carefully and 
suggest modifications and further iterations/refinements 
to improve the final prototype(s). You should always 
consider design optimisation and the impact that 
improving a perceived weakness might have on the rest 
of your outcome – what are the necessary compromises 
and knock-on effects?

Approaches and techniques 
Once you have completed your analysis and testing of 
your design solution, assessed in Criterion 5.4, you will 
be able to draw meaningful and realistic conclusions.
l What are the positive outcomes? What works well? 

What aspects are the most successful?
l Which bits haven’t worked so well and need further 

attention, improvements and modifications? 

Aim to be honest in your assessment of your final 
prototype(s) and what could be improved/modified 
further. You need to be as objective and unbiased as 
possible in your judgements. Note that this is not an 
evaluation of the designing and making process, but of 
the effectiveness of the physical prototype outcome. 

Your critical evaluation of your final prototype(s) should 
include most of the following:
l A clear list of strengths and weaknesses with 

technical details – include numerical and quantitative 
detail.

l A design critique – this can be a written document 
or chart. It can also be a meeting of a small group 
of people who discuss a series of questions as they 
review a design. The aim of both is to recognise 
value and excellence and to identify areas for 
improvement and to draw conclusions as to any 
changes needed. 

l Sketches, drawings, models and annotation/text to 
describe and explain modifications and refinements 
to your design.

l Modifications to optimise your design. This is 
‘maximising’ your design with the overall best 
choices from design alternatives to identify an 
optimum balance of sizes, weights, design features, 
costs, performance, etc. See Criterion 5.2 for more 
information. Ways of doing this that you might 
consider are:

– reducing the number of component parts
– substituting different materials or components
– standardising fasteners or fittings used
– simplifying the design of a component(s).

l How successful were your QA and QC procedures 
and checks? Consider areas where improvement is 
needed as part of the modifications. 

l Consideration of industrial/commercial manufacturing 
processes to support your modifications.

l Thinking about the effectiveness of the marketing 
aspects and features of your design as shown in your 
final prototype:
– Are there any weaknesses that need to be 

addressed?
– What might increase the product’s commercial 

success?
– Are there alternative designs and features that 

might widen the marketability and appeal of the 
product when it reaches the market?

l Any projections for the future – the way forward for 
your design.

KEY POINT

l Your conclusions and critical evaluation will enable 
you to offer a range of further improvements that will 
see your overall final design solution more fully meet 
the needs of the users and stakeholders and the 
identified technical and non-technical requirements. 
You are likely to benefit greatly by discussing 
and finalising these modifications with users and 
stakeholders.

KEY TERM

Design critique – this involves critical thinking. In 
design, ‘critique’ looks directly for problems and faults 
in a design as well as recognising clear strengths. It is a 
structured, systematic and analytical process, based on 
evidence.

Clarification of related strands and marking 
criteria
l Criterion 5.5 assesses your skills in the critical 

evaluation of your final prototype and in suggesting 
modifications and design optimisation.

l Criterion 5.4 assesses your ability to analyse and test 
the feasibility and fitness for purpose of your final 
design solution.
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Figures 10.101–104 This primary school desk project shows an example of how independent testing and feedback can lead 
to strengths and weaknesses being highlighted as well as technical and non-technical specifications (in this example) being 
justified. Modifications and possible design optimisation are then presented 



94

O
C

R
 D

es
ig

n 
&

 T
ec

hn
o

lo
g

y 
fo

r 
A

S/
A

 L
ev

el

Further reading
Books
Lidwell, W. , Holden, K., Butler, J.  (2011) Universal Principles 
of Design (125 Ways to Enhance Usability, Influence 
Perception, Increase Appeal, Make Better Design Decisions, 
and Teach through Design), Rockport Publishers, Inc., ISBN: 
978-1-59253-587-3

Lucas, D. (2013) Green Design: Volume 1, Braun Publishers, 
ISBN: 978-3037681596 

Lucas, D. (2013) Green Design: Volume 2, Braun Publishers, 
ISBN: 978-3037681510

Hayek, L. (2014) Retro & Vintage Design, Braun Publishers, 
ISBN: 978-3037681718 

Czerwinski, M. (2010) Outside the Box: Cardboard Design 
Now, Black Dog Publishing, ISBN: 978-1907317101 

Galindo, M.  (2013) Kids’ Design, Braun Publishers, 
ISBN: 978-3037681558 

Dent, A.H. (2014) Material Innovation: Product Design, 
Thames and Hudson Ltd, ISBN: 978-0500291290 

Milton, A. (2013) Research Methods for Product Design 
(Portfolio Skills), Laurence King, ISBN: 978-1780673028 

Henry, K. (2012) Drawing for Product Designers (Portfolio 
Skills), Laurence King, ISBN: 978-1856697439 

Bryden, D. (2014) CAD and Rapid Prototyping for Product 
Design (Portfolio Skills), Laurence King, ISBN: 978-
1780673424 

Hallgrimsson, B. (2012) Prototyping and Modelmaking for 
Product Design (Portfolio Skills), Laurence King, ISBN: 978-
1856698764

Lefteri, C. (2012) Making It: Manufacturing Techniques for 
Product Design, Laurence King, ISBN: 978-1856697491 

Hudson, J. (2013) The Design Book: 1000 New Designs 
for the Home and Where to Find Them, Laurence King, 
ISBN: 978-1780670997 

Links to online publications and resources
AS/A Level Design and Technology terminology 
guide published by OCR

http://www.ocr.org.uk/Images/400187-terminology-
guide.pdf

Professional designers face challenging real-life 
issues and problems

BBC TV’s The Big Life Fix with Simon Reeve: www.bbc.
co.uk/programmes/b084zttn

Episode 1: www.youtube.com/watch?v=munVsXsqqSc

Episode 2: www.youtube.com/watch?v=hl_9DIpVYwE

Episode 3: www.youtube.com/watch?v=Yi9iUZK7X5g

Award-winning designs

Red Dot International Design Award: http://en.red-dot.
org/red-dot-design-award-home.html

Multi-sensory experiences in the marketing of 
products

http://www.doctordisruption.com/design/design-
methods-23-stakeholder-mapping-analysis/

Stakeholder mapping and analysis

http://www.doctordisruption.com/design/
designmethods-23-stakeholder-mapping-analysis/

User-centred design (UCD)

Pascal Raabe’s information graphic poster, The underlying 
lifecycle, methods, principles and techniques in a user 
centred design process where the visual part is only the tip of 
the iceberg, complete with cute characters and penguins: 
http://paznow.s3.amazonaws.com/User-Centred-Design.
pdf

UXMatters has published 59 articles on user-centred 
design, at: www.uxmatters.com/topics/process/user-
centered-design/

Project management

The Association for Project Management’s website 
contains useful information, including a short animated 
video entitled, What is Project Management?: www.apm.
org.uk/WhatIsPM

Design modelling tutorials – techniques, tools, 
materials, etc.

Design modelling with Jude Pullen: www.judepullen.
com/designmodelling/

Videos and resources on all aspects of marketing

www.marketingteacher.com
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Systems thinking 

Article by Don Norman, Designing for people: www.jnd.
org/dn.mss/systems_thinking_a_product_is_more_
than_the_product.html

Core 77 

An online publisher of all things design: www.core77.com

Innovation, product design, sketching and model-
making tutorials

Producttank, YouTube channel: www.youtube.com/user/
producttank

Design methods, principles of design 

Online blog/regular articles on all aspects of design: 
www.doctordisruption.com/design

E-textiles projects and resources, tutorials and 
other practical tips 

Boyd Education: www.julieboyd.co.uk/free-resources/
free-resources-e-textiles/etextiles-project-tutorials.html

‘How to ...’ sewing, inserting fasteners – zips, etc.

Tilly and the buttons – clear pictures and text with links: 
www.tillyandthebuttons.com

Create a SWOT analysis using online software/tools

The modern way to conduct a SWOT analysis: www.
cayenneapps.com/swot-analysis

Material databases and selection charts

Materials selection charts: www-materials.eng.cam.
ac.uk/mpsite/interactive_charts/default.html

Materials data book: www-mdp.eng.cam.ac.uk/web/
library/enginfo/cueddatabooks/materials.pdf

Materials selection criteria: www.freestudy.co.uk/nc%20
materials/outcome3t1.pdf

Granta: www.grantadesign.com

Engineering Village – a comprehensive database 
for engineering

http://www.engineeringvillage.com

Article: 32 stages in communicating designs from 
sketches to prototypes

www.idsa.org/education/what-is-industrial-design

Lifecycle assessment – Audi

http://www.audi.nl/content/dam/ngw/company/
Corporate_Responsibility/PDF/A3%20Umweltbilanz.pdf

The future of environmental consciousness –  
zero-waste projects

http://pontoeletronico.me/en/2015/future-
environmental-consciousness/

Examples and video of SOLIDWORKS shape 
optimisation with TruForm

https://www.solidsolutions.co.uk/solidworks/tutorial-
videos/shape-optimisation-with-truform.aspx

Online design magazine

de zeen: www.dezeen.com

The essential guide to technical product 
specification: engineering drawing

A companion to BS 8888 (Chapter 1): http://shop.
bsigroup.com/upload/Standards%20&%20Publications/
Manufacturing/BIP2155-Chapter1.pdf

In-depth studies and analysis of products 
and systems, including the application of 
project planning, stakeholder involvement, 
usability studies, Failure Modes and Effects 
Analysis (FMEA), Design for Manufacturing 
and Assembly (DFMA), Design for Environment 
(DFE), Design Selection Matrix, and Stress  
Analysis

Main Page: https://wiki.ece.cmu.edu/ddl/index.php/
Main_Page

Contents Page: https://wiki.ece.cmu.edu/ddl/index.php/
Special:AllPages


