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Introduction 

The WJEC GCSE Design and Technology specification can be delivered and assessed in 
centres in Wales, schools and colleges in independent regions such as the Isle of Man and 
the Channel Islands. This specification meets the Approval Criteria for GCSE Qualifications 
which set out the requirements for all new or revised GCSE specifications developed to be 
taught in Wales from September 2017. Additionally, the specification meets the requirements 
of the Approval Criteria for GCSE Design and Technology (July 2016). WJEC has worked 
closely with teachers and outside organisations in developing this qualification. 
 
This guidance for teaching publication is one of a number of ways in which WJEC provides 
assistance to teachers delivering this specification. This guide is to be used in conjunction 
with, and as a supplement to the Specification and Sample Assessment Materials (question 
papers and marking schemes). It is not intended as, and cannot be used as, a replacement 
for either of these essential materials.  
 
Other provision which you may find useful:   
 

• easy access to the specification and other key documents on the WJEC website  

• CPD advice available via the WJEC website 

• face to face CPD at a range of venues across Wales 

• additional, free-to-access, digital resources  

• easy access, by telephone or email, to both the Subject Officer and Subject Support 
Officer for GCSE Design and Technology  

• opportunities to become an examiner or moderator for the new specification 

• visiting moderation. 
 
Contact points for WJEC GCSE in GCSE Design and Technology are as follows: 

Jason Cates designandtechnology@wjec.co.uk   029 2240 4303 (Subject Officer)    
 
Jodie Mearing-Lane designandtechnology@wjec.co.uk  029 2240 4303 (Subject Support  
  Officer)   
 
Subject page: http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-
technology-gcse-from-2017/ 
 

  

mailto:designandtechnology@wjec.co.uk
mailto:designandtechnology@wjec.co.uk
http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/
http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/
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Continuing Professional Development 

CPD will be delivered to assist in explaining the WJEC GCSE in Design and Technology 
qualification. WJEC will continue to deliver CPD in Wales for the life of the qualification.  
 
Please use the following link to search for CPD events and make bookings:  
 
http://www.wjec.co.uk/cpd/  

 

Prohibited combinations 

Learners will only be allowed to study one of the three endorsed titles on offer. 
 

Aims and objectives 

The WJEC GCSE specification in GCSE Design and Technology provides opportunities for 
learners to follow a course that is, inspiring, rigorous, coherent and balanced.  
 
The specification will enable learners to: 
 

• Develop an appreciation of the importance of creativity and innovation to good design 
practice 

• Actively engage in the processes of design and technology to develop as effective and 
independent learners 

• Understand the key principles of designing and making  

• Use their knowledge, skills and understanding to make design decisions in order to make 
a quality prototype 

• Analyse existing products and produce practical solutions to meet needs, wants and 
opportunities while recognising their impact on quality of life  

• Critically analyse links between the principles of good design, existing solutions and 
technological knowledge 

• Understand the underlying technical principles of design and technology within their 
chosen focus area, with emphasis on emerging technologies, materials and practices.  

 
This specification also gives learners an opportunity to produce extended written responses 
and demonstrate the quality of their written communication, including appropriate use of 
punctuation and grammar.   
 
The learners will also have the opportunity to produce an extended piece of design work 
based on contextual challenges where they will be expected to be creative, innovative and 
solve problems that they have realised themselves and use the iterative design process to 
make real products that solve real problems identified by themselves.   
 

www.wjec.co.uk 

  

http://www.wjec.co.uk/cpd/
http://www.wjec.co.uk/
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Prior learning and progression  

There are no previous learning requirements for this specification. Any requirements set for 
entry to a course based on this specification are at the school/college’s discretion. 
 
This specification builds on subject content which is typically taught at Key Stage 3 and 
provides a suitable foundation for the study of design and technology at either AS or A level.  
In addition, the specification provides a coherent, satisfying and worthwhile course of study 
for learners who do not progress to further study in this subject. 
 

Welsh Baccalaureate  

In following this specification, learners should be given opportunities, where appropriate, to 
develop the skills that are being assessed through the Skills Challenge Certificate which is 
part of the Welsh Advanced Baccalaureate Certificate:  
 

• Literacy  

• Numeracy  

• Digital Literacy  

• Critical Thinking and Problem Solving  

• Planning and Organisation  

• Creativity and Innovation  

• Personal Effectiveness  
 

Welsh perspective  

In this specification, learners must consider a Welsh perspective if the opportunity arises 
naturally from the subject matter and if its inclusion would enrich learners’ understanding of 
the world around them as citizens of Wales as well as the UK, Europe and the world. 
For example: 
 
Fashion and Textiles: reference to woollen mills still operational in Wales. 
 
Melin Tregwynt, Pembrokeshire for example, is a successful traditional woollen mill; family 
owned and run over several generations.  A case study of this company offers opportunities 
to look at the source of fibres, the processes of spinning and weaving, scales of production, 
globalisation and the carbon footprint of products which would cover several points within the 
specification including the Welsh perspective. Points to consider: 
 

• The source of materials (natural) used to make their woollen products – initially locally 
sourced before the decline in the woollen industry of Wales. 

• The processing of the raw wool into yarn; weaving yarns into cloth; scales of production. 
Consider a school visit to the factory to reinforce learning and understanding. The 
company has video clips on their website to support learning. www.melintregwynt.co.uk 

• A decline in the woollen industry in Wales meant that materials had to be sourced 
elsewhere. In a global market wool is sourced worldwide for example: lamb's wool used 
in their products comes from Australia and New Zealand. 

• Made in Wales. More recently the Cambrian wool initiative has begun to reverse this 
trend with the intention that the wool will be sourced locally: reduction in the carbon 
footprint; export of products made in Wales to an International market. 

http://www.melintregwynt.co.uk/
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The specification at a glance 

The subject content for Design and Technology is basically split into two parts: 

• Knowledge and understanding - core and in-depth 

• Designing and making – core and in-depth. 
 

Core In-depth 

Core knowledge and understanding is presented in six distinct topic areas: 
 

• impact of new and emerging technologies 

• evaluation of new and emerging technologies 

• energy 

• modern and smart materials 

• ecological and social footprint 

• investigating and analysing the work of others 

In-depth knowledge and understanding for one of the three 
endorsed areas: 
 

• engineering design 

• fashion and textiles 

• product design 
 

The core skills that learners are required to develop and apply are presented in 
nine topic areas:  
 

• understanding design and technology practice takes place within contexts 

• identifying and understanding user needs 

• writing a design brief and specifications 

• investigating challenges 

• developing ideas 

• using design strategies 

• communicating design ideas 

• developing a prototype  

• making decisions 

In-depth skills for one of: 
 

• engineering design 

• fashion and textiles 

• product design 
 

Presented in four distinct topic areas: 
 

• selecting and working with materials and components 

• marking out 

• using specialist techniques and processes  

• using surface treatments and finishes 
 

 

All topics within the core knowledge and understanding and the in-depth knowledge and understanding must be addressed. 
All topics within the core skills and the in-depth skills must be addressed. 
Centres are not restricted in how they will deliver this course to the learner but it is anticipated that there will be an integrated approach. 
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Course overview 

GCSE Design and Technology  

Unit 1 – Design and Technology in the 21st Century – Engineering Design  

Written Examination: 2 hours  
 

50% of qualification 
 

100 marks in total 
 

A mix of short answer, structured and extended writing questions. 
 

There are no optional questions in the examination. Learners are expected to attempt all 
questions. Learners will write their responses in the space provided underneath each 
question. The lined space provided is intended to give learners ample space to record their 
responses. There is no expectation that learners will fill up all the space provided. However, 
extra lined pages are provided within the question paper, and further continuation booklets 
will be provided for learners if necessary. 
 
Sample question 
 

The picture below shows the layout for a printed circuit board (PCB).  It has been drawn 
using computer aided design (CAD). 

 

 

 

 

 

 

 

 

 (a) Explain one advantage of using CAD to produce the layout for the PCB.   [2] 
 
 

 ....................................................................................................................................... 

 ....................................................................................................................................... 

 ....................................................................................................................................... 

 
 Exemplar Response: Using CAD would be beneficial because the designer 

could save files electronically, edit, develop, modify and improve versions of 
the PCB at any time and at any location. 2 marks   
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 The question is specifically looking for one advantage and is worth 2 marks. 
Marks will be awarded one for a correct advantage and one mark for a correct 
explanation. This question is NOT a 2 x [1] mark question, so learners 
offering 2 different advantages will not be awarded with 2 marks. There must 
be a response which is sufficient in detail to explain one suitable advantage. 

 

 (b) Computer Numerical Control (CNC) machinery is often used to place 
components onto printed circuit boards (PCBs) when they are being produced 
in large quantities.   

 
  Describe two advantages of using CNC machinery for this purpose. 2 x [2] 
 

 Advantage 1: ................................................................................................................. 

....................................................................................................................................... 

....................................................................................................................................... 

 Exemplar Response: CNC machines can work quickly and efficiently placing 
many components accurately and without error when compared to human 
workers on manual production lines. 2 Marks. 

  

 Advantage 2: ................................................................................................................. 

....................................................................................................................................... 

....................................................................................................................................... 

 The question is specifically looking for two advantages each worth 2 marks. 
One mark will be awarded for a correct advantage and one mark for a more 
detailed description explaining or illustrating the advantage when 
manufacturing large quantities. There must be two different advantages and 
two different descriptions. Words in isolation like: quicker, faster, easier, 
better, cheaper, more accurate etc are not worthy of a mark because they do 
not relate to an advantage, and they are unqualified. ‘Quicker than manual 
workers’ deserves 1 mark because there is more depth to the response and 
the comparison of the advantage against another alternative is evident. 

 
 (c) Global manufacturing companies often design PCBs in one country and 

manufacture them in another.   
 

 Explain the ethical factors that these companies have to consider when 
choosing to manufacture in another country.  [4] 

 
....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 
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 Exemplar Response:  Global manufacturing is where a product is made in 
one country that is a third world country. This is done because the PCB 
manufacturing makes it cheaper. 0 Marks. 

 
  The answer must clearly indicate an understanding of ethical factors in global 

production. We are then looking for some explanation from the learner to 

verify their understanding. 

 

  Global manufacturers need to consider the welfare of workers in their 

overseas manufacturing facilities e.g. working conditions/hours/safe working 

practices.  Global manufacturers need to consider the environmental impact 

of their facilities on the local area. In addition to this, global manufacturing can 

often enlarge the footprint of a product as a result of shipping 

components/parts from one location to another. This creates further moral 

and ethical issues; Fair Trade could be included in responses where learners 

typify positive features of global/overseas production issues. 

 

 If a learner submits a correct answer that is not in the marking scheme the 
examiner can still award the marks appropriately. 

 
 
Sample question 
 

The image below is of a hand held wind up torch.  It has a crank handle that is turned 
when the torch needs charging up.  

 

 

 

 

 

 

 

                                               © lauradyoung / getty images 

 (a) Analyse how anthropometric data would have been used by the designer and 
how the designer has addressed the important issue of ergonomics.   [10] 

 
  Marks will be awarded for the content of the answer and the quality of written 
  communication.  
 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 
 

 Note: There are approximately 12 dotted lines in the actual question for the 
written answer refer to SAMS for style. 

 

Simple diagram of the 

crank handle 

mechanism 

Crank handle 

Crank 

handle 

Simple gear 

train 
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 'Analyse' is a more demanding type of question for the learner to answer and 
in this case the examiner will also be checking the quality of written 
communication. Within the body of the answer it must be clearly evident that 
the learner has an understanding of anthropometrics and ergonomics. The 
examiner will use a banded mark scheme to assess the quality of the answer. 

 

 Exemplar response 1: 
 
 Anthropometric data involves the use of mathematical measurements of the 

human body to ensure that products interact with users effectively. Ergonomic 
principles ensure that the size of the nylon carrying strap is the correct length 
to fit over the user’s hand or fist and sit on their wrist comfortably. The handle 
of the torch has got rubberised and moulded finger grooves for grip, so that 
the user can hold and point the torch comfortable and with control. The 
grooves will be the correct diameter to fit the intended user’s fingers for right 
and left handed preferences. The crank handle needs to be turning through 
an appropriate diameter so that the user can comfortably rotate the arm to 
power the torch. The cap at the end of the crank handle will need to be 
loosely pivoted so that the user can avoid blisters when repeatedly rotating 
the crank handle. Ergonomic consideration must also be given to the lens, so 
that users are able to unscrew the lens cap to replace the bulb if required.  

 
 The response above deserves 10 marks. Analysis is clear and detailed and 

closely related to named parts of the torch. The terms anthropometrics and 
ergonomics are clearly understood. QWC is excellent. 

 
 Exemplar response 2: 
 
 The shape and size of ports of the torch have to be the right size for user to 

be able to use the torch correctlly. The handle of the torch has to fit the users 
hand and the strap has to go over the user’s wrist. 

 
 This response is far shorter, with much less depth. There is no link to the 

terms anthropometrics or ergonomics, and the learner has not defined these 
terms using the torch as the focus. There is some credit awarded because the 
learner has identified the importance of how the user interacts with the 
product and named specific parts that are related to ergonomics and 
anthropometrics. There are some grammar and spelling issues. This 
response is in the lowest category deserving 2 marks. 
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Incorrect/no answer.  0 

Brief analysis with little detail of anthropometric data or ergonomic issues.   
Quality of Written Communication is limited, presenting material with limited coherence, 
many grammatical, punctuation and spelling errors. 

1 - 2 

More detailed analysis, with some explanation of required anthropometric data and 
ergonomic issues. 
Quality of Written Communication is basic, presenting occasionally appropriate 
material with some coherence, some errors of grammar, punctuation and spelling.  

3 - 4 

Detailed analysis and explanation of the types of anthropometric data required and 
relevant ergonomic issue evident.   
Quality of Written Communication is good, presenting mainly appropriate material in 
a coherent manner, few errors of grammar, punctuation and spelling. 

5 - 7 

Clear and detailed analysis and explanation of the types of anthropometric data 
required and relevant ergonomic issues evident. 
Quality of Written Communication is excellent, presenting wholly appropriate material 
in a coherent and logical manner, hardly any errors of grammar, punctuation and 
spelling. 

8 -10 
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Unit 2 – Design and make task – Engineering Design 

NEA (Non Exam Assessment) – 50% of the qualification 
 

Approximately 35 hours 
 

Design and make task from a contextual challenge set by WJEC 
 

Worth 100 raw marks 
 

Apply the iterative process of designing 
 

The assessment criteria for the NEA are generic, learners who focus on engineering design 
are more likely to undertake work which reinforces the knowledge and understanding tested 
in the examination paper. 
 

NEA: A sustained design and make task, based on a contextual challenge set by WJEC, 
assessing learners' ability to apply the iterative approach to: 

• Identify, investigate, analyse and outline design possibilities 

• Design and make prototypes and evaluate their fitness for purpose. 
 

Marked and standardised internally and moderated by a visiting moderator. 
 

Requirements 
 

Three contextual challenges available June 1st in the year preceding the year in which the 
qualification is awarded.  Learners will choose to tackle one challenge. From the challenge 
the learner will investigate and decide upon possible problems/issues before deciding on a 
possible design task to tackle. 
 
There will be NO SET PAGE FORMAT for the NEA. 
 
Suggested structure of evidence required   
 
Informal  A4/A3 sketchbook  
 
This will clearly: 

• Identify design possibilities 

• Generate and develop design ideas. 
 

Note: Centres do not need to purchase an A4/A3 sketchbook and this does not have to be a 
bound book. It could simply be a series of A3 pages stapled together, or it could be a series 
of A3 and A4 pages loosely bound together with a treasury tag for example. How exactly the 
work is presented is up to the individual centre. However, it is important to track the work 
and record clearly where marks have been awarded against the marking criteria. 
 

Formal presentation A3 portfolio to include evidence of: 

• Final brief and specification 

• Final prototype – pictorial details 

• Final prototype – technical details 

• Final prototype – production details 

• Sequence of production 

• Evaluation of final prototype 

• Modifications and further developments 

• Photographs of final prototype 
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Make/practical outcomes 
 

Final prototype (fully functioning high quality product) any supporting practical pieces including models, jigs, formers, patterns, tests, trials, 
iterations must be included. 
 

Assessment criteria for the design and make contextual challenge. 
 

Note: You do need to clearly indicate the learner's name and the centre name and number  
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• The design context must be analysed 

critically 

• There will be a number of possible design 

tasks identified. 

• Detailed and relevant research will be 

evident 

• Consider the users 

• Analysis of existing products 

• Research into past / present professionals 

 

(b) 
Developing a design brief and 

specification. 10 

(c) 
Generating and developing design 

ideas. 
30 

AO2 

(d) Making a prototype. 30 

(e) 
Evaluating a prototype's fitness for 

purpose. 
20 AO3 

 Total 100   
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A brainstorm might be the starting 
point for some learners to gather 
their thoughts about the context. It 
is a good opportunity to explore the 
divergent possibilities within the 
context, and also generate 
important areas for further 
investigation/research. Mind maps 
or brainstorms can allow learners to 
record potential ideas, questions 
and tasks that can be extended at a 
later date, developed further during 
the iterative design process, or 
parked and not revisited. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Unable to trace copyright, please contact us if 
you are the copyright holder. 
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Evidence of critical analysis of users’ needs and wants, with investigation into the problem. Target market is considered and the problem is 
understood fully.  
  



 

15 
 

 

 
 

 
Both pages show research into existing products, with the evaluation of features of existing designs on the market. All of the research is 
focussed and relevant. There is analysis of information rather than just the presentation of information. Learners are reminded that the 
evaluation and analysis of their research is the most important factor, not simply presenting raw research results. 
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Disassembling a product helps a learner see how typically similar products are manufactured 
and assembled. Engineering design learners should undertake this ‘below the line’ activity.
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Where appropriate, the opportunity to look at 
other designers, manufacturers, design 
movements and practitioners can often bring 
inspiration and stimulate styles, colours, 
forms and textures. This research is then 
used to inspire learners’ own designing. 

 

© http://bit.ly/XQ2KUa. This image is used for critical analysis and review purposes under the fair dealings policy 
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Band 4 Assessment Criteria - Identifying design possibilities 
 

• Undertaken thorough and effective identification of opportunities for the development of designs within the prescribed context.  

• Undertaken detailed, relevant research and investigation, clearly linked to the context and, where appropriate, the work of past/present 
professionals and companies.  

• Undertaken detailed and effective analysis of information, reflecting the needs, wants and values of clients or potential users.  

• Identified a broad range of problems/opportunities to clearly inform the development of possible design briefs.  
 
Learners meeting the four descriptors from Band 4 of the marking criteria deserve 9-10 marks. 
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• Opportunities are carefully considered before 
final brief 

• Understand the task and the needs and wants 
of users 

• A clearly defined design brief is evident.  

• A detailed specification is generated to drive 
designing 

• Measurable criteria included. 

• The specification is used throughout the 
designing process 

 

(b) Developing a design brief and 
specification. 

10 

(c) Generating and developing design 
ideas. 

30 

AO2 

(d) Making a prototype. 30 

(e) Evaluating a prototype's fitness for 
purpose. 

20 AO3 

 

Total 100 
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A clear final brief is presented as a result of the detailed, relevant 
and focussed research, following the consideration of a number of 
possible design tasks. 
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This is a detailed specification containing measurable criteria that will be used to drive designing and development. The specification must be 
used as a design tool, and any ideas, models, tests; initial prototypes must be evaluated against the specification criteria. There are important 
features used as headings with multiple statements within each heading to ‘split’ up the success criteria into manageable aspects. There is a 
hierarchy of importance and the learner has split the criteria into Primary and Secondary which clarifies what must be included and what could 
be included in the final proposal. 
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This specification is slightly weaker than the previous example. The criteria are less 
developed. The statements do not include such specific details, and therefore it will be more 
difficult to begin iterative designing because the content has not been pinpointed clearly. 
Using ‘...must be brightly coloured…’ is not specific. There are many bright colours, learners 
need to name ‘lime green’ if that is what the needs and wants of the users require. Avoiding 
basic and simplistic statements is crucial, often small, safe, cheap, aesthetically pleasing are 
included in specification criteria, but these terms offer no meaning in isolation. Sizes need to 
be in measurable data form, e.g 250mm x 120mm x 30mm. Cost must include prices in 
numerical values e.g. must cost no more than £12.00 to manufacture in a school workshop, 
and the end product must have a retail price of £18.99. The development of specification 
criteria is critical, and will make designing, prototyping, testing and evaluating far easier to 
conduct.  
 
Band 4 Assessment Criteria - Developing a design brief and specification 
 

• Fully considered a range of problems/opportunities before deciding upon a final design 
brief.  

• Demonstrated a very good understanding of the task ahead and the requirements which 
have to be met, to satisfy fully the needs, wants and interests of potential users.  

• Written a design brief, relevant to the context, based upon a thorough analysis of their 
research and investigation.  

• Written a detailed, relevant specification, including a range of objective and measurable 
criteria, to direct and inform the design and manufacture of a prototype. 
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A learner who meets the descriptors above deserves to be awarded 9-10 marks in Band 4. 

 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• 30% of the NEA 

• An iterative approach is required. 

• A range of design strategies.  

• Clear and effective testing. 

• Analysis against specification identifies 
further refinements. 

• Testing and selection of : 
 Materials 
  Components 
  Dimensions 
  Manufacturing/production 
  Finishing 

• High level skills evident 
 

(b) 
Developing a design brief and 

specification. 10 

(c) 
Generating and developing 

design ideas. 
30 

AO2 

(d) Making a prototype. 30 

(e) 
Evaluating a prototype's fitness for 

purposes 
20 AO3 

 Total 100 
 

 
This aspect of the NEA represents a large proportion of the overall mark allocation, and there will need to be a variety of types of evidence to 
achieve high marks here. The iterative approach must allow learners to ‘unpick’ the problem and begin to come up with possible ideas for parts 
of the potential solution. There must be a clear ‘think, create, test, evaluate’ cyclic approach to the activities that learners undertake as part of 
their generating and developing of design ideas. This culminates in the presentation of the final prototype. 
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A learner could start with some initial ideas for the outcome. This might be an opportunity to think about the problem and a possible solution as 
a ‘whole’. 
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Once a learner has an idea that has potential, it requires testing. Here the learner explores form, aesthetics and size issues in order to establish 
a further understanding of the casing issues as part of the engineering design product. There are multiple models in card, foam and HIPS which 
are fully evaluated against specification criteria. Refinements are made as a result of analysis, and further iterations are produced and tested. 
The introduction of CAD is useful here and supports the modelling, testing, analysing and refining of possible ideas. 
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The function of the device is being developed here. Again in an iterative style, the learner designs, models, evaluates and improves a number 
of possible flowcharts to control a PICAXE system for the nightlight. The learner has used a prototype pcb to run different iterations of the 
flowchart to test whether the device functions as specified in the specification. Detailed commentary supports decision making. 
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Here the learner uses CAD to develop a pcb for the PICAXE system. There are several iterations showing how the pcb is developing, analysis 
and decision making is evident. Analysis shows how the former will be constructed for the vacuum forming process. There are details of the 
base, with holes included to ensure the air is removed and the shell fits the base accurately.  
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This page focusses on the construction of the product, the components required and possible costs. Size issues are considered, decisions 
made are clearly referenced. 
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This page concentrates on construction of the shell, and how components fit together when assembled. Fine details such as battery pack 
holders, holes for screws, and keyhole fittings are finalised. Speaker holes are included, alongside CAMM1 vinyl details for finishing. Again, 
there is comprehensive analysis and decision making is evident, with detailed annotation of all design decisions. 
 
Within the NEA a learner may interperate the contextual challenges and decide to do a  mechanical design engineering form of  project may 
focus on different content. 
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Initial design sketches for a mechanical toy money box. When a coin is placed inside the money box, the device moves forwards, with the 
head oscillating. 
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Further mechanical designs for the possible movement of the tortoise’s 
head. Pulley systems, crank and sliders, and cam and follower 
mechanisms suggested, with detailed annotation and high quality 
sketching. 

The electro-mechanical device is being developed from ‘inside out’ 
which is an effective style of iterative designing for products with 
internal control systems. 
 
Battery positions, pcbs, pivot points/levers, external input components 
all being configured. 
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Finalising the individual component 
parts for the moving money box. 
 
The vacuum formed shell provides 
space for internal electronic 
components and mechanical parts to 
achieve the desired function. 
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This example shows final technical details of a proposal, with all CAD CAM data, power and speed settings, and CAMM1 
vinyl detailing. 
 

The final transparency for PCB manufacture is presented, along with the final flowchart to program the pcb. 
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This is the final pictorial presentation of the prototype to be manufactured. A good attempt at generating a 3D drawing of 
a complex product. The exploded diagram offers details of how components are assembled, and how electronic devices 
are attached to the casing of the prototype. 
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A manufacturing specification page provides evidence of specific specialist tools, equipment and processing that will be 
used to manufacture the product. 
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Band 4 Assessment Criteria - Generating and developing design ideas 
 

• Considered a range of design strategies, techniques and approaches and applied an iterative design process to generate and communicate 
a broad, complex and diverse range of initial ideas.  

• Identified and considered social, moral and economic factors which are relevant to the context and potential user(s).  

• Clear, effective and detailed use of testing to evolve ideas and to refine their design decisions.  

• Developed a detailed proposal, including comprehensive and relevant details of materials, dimensions, finishes and production techniques, 
which clearly address all requirements of the design brief and specification.  

• Demonstrated sophisticated use of a range of skills/techniques to clearly communicate ideas and proposals to a third party. 
 

A learner meeting this assessment descriptor deserves 24-30 marks.  
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• 30% of the NEA 

• Stages of production timeline 

• Completed prototype to schedule 

• Successful high level making skills 

• Excellent appreciation of materials and 
components 

• High levels of accuracy in outcome 

• Prototype functions perfectly 

• Meeting the user needs and wants 
 

(b) 
Developing a design brief and 

specification. 10 

(c) 
Generating and developing design 

ideas. 
30 

AO2 

(d) Making a prototype. 30 

(e) 
Evaluating a prototype's fitness for 

purpose. 
20 AO3 

  Total 100   
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A sequence of stages for the production of the prototype is presented. The stages need to include details about the materials, processes, tools 
and equipment that will be used at each stage when making the prototype. Factors such as quality control are good indicators that learners are 
mindful of the necessity for a high quality final proto type. 
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The final prototype is a neatly constructed vacuum formed HIPS shell. The learner has used a wood turning lathe to create the 
former from layered mdf. There is a laser cut acrylic base so that the HIPS shell fits perfectly and tightly. The bottom layer of 
acrylic has again been laser cut, with CAMM 1 vinyl used to create two eyes for the ladybird. Inside, the pcb is of a very high 
quality. It has been developed accurately and constructed well with high level skills. There are no burn marks or defects. There 
is a battery pack holder which has been cut from a HIPS sheet, heated using a line bender, and set at the desired angle. There 
are three LEDs equally spaced and neatly positioned using a pillar drill to create the holes, with LED holders mounting the LEDs 
in place. There is a series of holes drilled with a pcb drill to act as a speaker vent. The on/off toggle switch is located at the back 
of the product. The LDR is mounted onto the surface of the ladybird and each leg fits through a small pcb drilled hole. CAMM 1 
vinyl spots are used to create the spots for the ladybird. The device is fully programmed, works perfectly, to complete a high 
quality pre-production prototype. 

 
 
  



 

38 
 

Band 4 Assessment Criteria – Making a prototype 
 

• Clearly communicated comprehensive and relevant details of a logical sequence and achievable timeline for the stages of production and 
testing of their final prototype.  

• Selected and worked with appropriate materials and components to successfully complete the manufacture of their prototype to a defined 
schedule.  

• Used a range of appropriate making skills and processes to produce a high quality functioning prototype that meets the requirements of the 
design specification and is fit for purpose.  

• An excellent understanding of the working properties and performance characteristics of the specified materials and, where appropriate, 
demonstrated consideration of surface treatments/finishes.  

• Selected and safely used specialist tools, appropriate techniques, processes, equipment and machinery with a high level of accuracy and 
precision to enable the prototype to perform as intended and fully meet the user's requirements.  

 

This learner is clearly demonstrating skills within the 24 – 30 mark descriptor. 
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 
AO1 

• 20 marks available. 

• On-going evaluation and analysis of ideas as they develop 

• Appraising concepts through the iterative process 

• A critical analysis and evaluation of the FINAL prototype 

• User trials / testing and opinions of potential users 

• Reflection on feedback and further development issues 
identified 

• Detailed suggestions for modifications 
 

(b) Developing a design brief and specification. 10 

(c) Generating and developing design ideas. 30 

AO2 

(d) Making a prototype. 30 

(e) 
Evaluating a prototype's fitness for 
purpose. 

20 AO3 

 Total 100 
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There are evaluative comments running 
throughout the iterative development of the 
proposals. The final analysis is clearly linked to 
the brief and specification, and critical and 
perceptive comments are evident. 
Opinions are sought from others, but there is 
little evidence of this. The learner would benefit 
from constructing a live user trial, with 
photographic/video evidence of the testing, 
together with the thoughts, opinions and 
comments of those users. 
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There is some evidence of reflection on feedback here, where this learner offers further modifications. This needs to be a 
designing/sketching based activity where learners do not simply point out faults, but offers solutions and further refinements 
which would develop the final prototype further. 
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Band 4 Assessment Criteria – Evaluating a prototype's fitness for purpose. 
 

• Undertaken a critical, objective analysis, evaluation and testing of their ideas and decisions whilst applying iterative design processes.  

• Undertaken a critical and objective evaluation and testing of their final prototype, taking into account the views of potential users.  

• Responded to feedback and clearly identified the potential for further development of their prototype, with detailed suggestions for how 
modifications could be made.   

 
The learner does not quite meet all of the descriptors here, so cannot be awarded the Band 4 level 16 – 20 marks. The learner deserves a 
Band 3 mark, which fits between 11-15 marks. There is some reference to users and testing, but due to the lack of evidence, and depth of 
analysis, 13 marks would be a fair reflection. 
 
 
Summary of what is required for the iterative design and make task 
 

Informal  A4/A3 sketchbook Formal presentation A3 portfolio 

 
Final prototype 

(fully functioning high quality product) 
 

 
Exemplar pages can be found on the WJEC website: 
 
http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/ 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/
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Design iteration 
 
Definition: A design method based on the process of prototyping, testing, analysing and 
refining a product or process.  It is not a method that will follow the traditional linear path to 
create a desired outcome but a cyclic one.  
 

  
Interaction of Mind and Hand model Source: Modified from 

Source: Modified from The Design and Technology Association http://bit.ly/2BtDKJh 
 

The following links are available for you to watch to support and develop your understanding 
of the iterative process. 
 

• https://www.youtube.com/watch?v=16rGwTX4NcM 
 

• https://www.youtube.com/watch?v=WcFSZGvXtjA 
 
Teacher guidance during the design and make 
 
You are allowed to guide/support the learner through the iterative process. The subject 
teacher should check that the learner selects a problem that is appropriately challenging and 
provides the opportunity to address all the assessment criteria. For further details on teacher 
guidance please refer to pages 32-33 of the specification. 
  

http://bit.ly/2BtDKJh
https://www.youtube.com/watch?v=16rGwTX4NcM
https://www.youtube.com/watch?v=16rGwTX4NcM
https://www.youtube.com/watch?v=WcFSZGvXtjA


 

43 
 

Unit 1 –Design and Technology in the 21st Century – Fashion and Textiles 

• Written Examination: 2 hours  

• 50% of qualification 

• 100 marks in total 

• The paper will include a mix of short answer structured questions and more demanding 
questions that require an extended response.  

 

There are no optional questions in the examinations. Learners are expected to attempt all 
questions. Learners will write their responses in the space provided underneath each 
question. The lined space provided is intended to give learners ample space to record their 
responses. There is no expectation that learners will fill up all the space provided. Extra lined 
pages are provided within the question paper, and further continuation booklets will be 
provided for learners if necessary. 
 

Typical questions 
 

Q.1 Designers often use Computer Aided Design (CAD) programmes to produce virtual 
or 3D prototypes of new fashion garments.   

 

 Explain how this process is a more sustainable approach to design. [4] 
 

 Exemplar responses 
 
 No material is used to make a prototype.  1 mark 

 A very simple response which shows some understanding of the virtual process 
nothing specific about sustainability.  

 

 No materials or components are needed as no garment is actually made. 2 marks 

 A clear statement showing understanding of virtual design including a further 
statement to reinforce that fact – ‘nothing is actually made’ but nothing specific about 
sustainability.  

 

 As the prototype is only viewed on screen in a realistic way there is no need to waste 
materials and components making a prototype. 3 marks 

 This response demonstrates that the learner has full understanding of the virtual 
process; the points made are clearly explained and include use of materials but not 
how this is sustainable. 

 

 As the prototype is only viewed on screen in a realistic way there is no need to waste 
materials and components making a prototype which reduces the carbon footprint 
and is therefore a more sustainable way of designing products. 4 marks 

 This response demonstrates that the learner has full understanding of the virtual 
process; the points made are clearly explained including reference to materials. The 
answer is fully extended to show knowledge and understanding of sustainability i.e. 
‘carbon footprint’. 

 

 For the above question responses could refer to:  
 

 No actual/physical prototype product is made therefore there are benefits to the 
environment /sustainability: materials, components, threads for example are not 
used, saving resources; when the product is redesigned or rejected the materials etc. 
are not wasted and will not end up as possible landfill; conservation of energy/ less 
pollution – saved in manufacturing prototypes; reduced carbon footprint for the 
prototype is therefore more sustainable. 
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Q.2 Textile manufacturers are increasingly turning to renewable energy to power their 
factories.  

 
 Explain how the use of renewable energy in the textile manufacturing industry 

improves the carbon footprint of textile products. [4] 
 
 Exemplar responses 
 
 Renewable energy is less polluting. 1 mark 

 A simple response which shows some understanding of renewable energy but lacks 
further explanation.  

 
 Renewable energy is considered better for the environment because it does not 

pollute the atmosphere. 2 marks 

 A clear statement showing understanding of renewable energy including a further 
statement to reinforce that fact – ‘reference to pollution’.  

 
 Renewable energy is considered much better for the environment because it does 

not pollute the atmosphere as carbon emissions are reduced which would be an 
improvement. 3 marks 

 This response demonstrates that the learner has a good understanding of renewable 
energy; the points made are clearly explained and includes reference to carbon 
emissions – higher order thinking/reasoning – a good demonstration of knowledge. 

 
 Renewable energy is considered much better for the environment because it does 

not pollute the atmosphere as carbon emissions are reduced. As the textile industry 
is vast (globally) renewable energy would dramatically improve the carbon footprint of 
textiles. 4 marks 

 This response demonstrates that the learner has full understanding of how energy 
impacts of the environment and how renewables reduce the impact. Two different 
points - each fully explained and justified.  

 
 For the above question responses could refer to: 
 
 An understanding of renewable energy, based on infinite resources which is readily 

available provided certain external factors are met; energy is generated then stored, 
to be used as when as a power source; ‘greener’ energy as no pollution/reduces 
carbon emissions; globally, the fashion and textile industry is one of the largest 
contributors to carbon emissions due to the size and scale and the complex supply 
chain. NOTE: Credit can be given to naming renewables (geothermal, hydro, wave, 
solar and wind). 

 

• Learners will be expected to demonstrate knowledge and understanding of the 
terms renewable energy and carbon footprint. These technical terms would 
naturally be used when teaching this section of the specification. 

• ‘Explain’ used as a command word at the start of a question requires a fact and 
an elaboration of that fact. Listing a range of different points will gain little or no 
credit.  

• For a 4 mark question a response could be one point fully elaborated on or two 
separate points which have been fully explained. 
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Q.3 The cycling shorts shown below are made from elastane.  
 Evaluate the suitability of this material for the cycling shorts. [5] 
 
   

   

 

 

 

Wikimedia Creative Commons http://bit.ly/2Gw9RrG 

 Exemplar responses 
 
 Elastane allows clothing to stretch and fit better. 1 mark 

 A simple response which shows some understanding of the main property of 
elastane but lacks further explanation. 

 

 Elastane allows clothing to fit snuggly to the body and will not restrict the movement 
of the wearer.  2 marks 

 A clear statement showing understanding of the main property of elastane with some 
understanding of an advantage it would give the user.  

 

 Elastane has excellent recovery when stretched; this can be achieved repeatedly; 
when incorporated into clothing it helps support a closer fit. 3 marks 

 Detailed understanding of the main property of elastane with a balanced reason for 
its specific use in this product.   

 

 Elastane has excellent recovery when stretched; this can be achieved repeatedly; 
when incorporated into clothing it helps support a closer fit; the wearer can move 
freely without restriction. 4 marks 

 Detailed understanding of the main property of elastane with a balanced reason for 
its use in this product. The learner has assessed the main properties of elastane and 
applied it to the main purpose of the cycling shorts, explaining why it would be 
beneficial for the user of the cycling short.  

 

 Elastane has excellent recovery when stretched; this can be achieved repeatedly; 
when incorporated into clothing it helps support a closer fit; the wearer can move 
freely without restriction from clothing as the clothing will move/stretch with 
movement. 5 marks 

 Detailed knowledge and understanding: knowledge of the properties of elastane; 
applied it to the cycling shorts and their intended use; justified the reasons for using 
elastane.  

 

• This type of question is designed to test, stretch and challenge the more able 
learner. The question requires the learner to make a well-balanced argument 
involving both advantages and disadvantages.  

• Evaluate could imply assessing or appraising a situation or product or material 
giving reasons to support their answers. 

 

  



 

46 
 

 For the above question responses could refer to: 

 Elastane has excellent recovery when stretched; this can be achieved repeatedly; 
when incorporated into clothing it helps support a closer fit; the wearer can move 
freely without restriction from clothing as the clothing will move/stretch with 
movement. Elastane used in clothing such as the cycle shorts would add to the 
comfort of the user duding use. A possible disadvantage could be that the elastane is 
perishable and where it is cut on the seams can through friction unravel reducing the 
stretch.  

 
Q5. Study the fashionable products shown below which are available in a range of sizes.  
 The sizes are based on anthropometric data 
 

 Analyse the importance of using anthropometric data to develop clothing and footwear in a range of sizes. Use the above products to outline specific issues that would need to be considered when developing the sizes. [10] 
 

Marks will be awarded for the content of the answer and the quality of written 
communication. 
 

 

 For the above question responses could refer to: 

 Coat: average height of people for the length; also allows for the development of 
shorter/taller than average clothing to be developed; arm lengths - differ according to 
height of average person; bust, waist, hip measurement are all based on standard 
sizes. Petite sizes are generally smaller averages for bust, waist etc. but short people 
are not necessarily petite but clothing still needs to fit. Depth of armholes need to be 
considered so that arms can move freely without restriction; width of arms – no 
restrictions; head sizes for hood – head sizes often differ alongside average height. 

 
 Boots: Adult boots usually made in a range of sizes 3 – 11 for example. Feet are 

different lengths. Foot width can differ – ill-fitting shoe widths can cause problems for 
the wearer. Heel height needs to be considered for comfort; heel too high can make 
wearer imbalanced and give poor posture – causes other problems for user. Calf 
width fitting on a boot as people with wider legs may not be able to get a boot on or 
would be restricted in some way. Length of boot from ankle to knee – shape of body 
of boot should mirror leg shape and fit as design intends it to be worn.  
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• Analyse is harder style of question for the learner to answer and in this case the 
examiner will also be checking the quality of written communication. Within the 
body of the answer it must be clearly evident that the learner has an 
understanding of anthropometrics and how it is applied specifically to the 
products shown.  
 

• For this specific question learners would need to demonstrate knowledge and 
understanding of anthropometrics being based on average human 
measurements to give standard sizes; it allows designers to develop products 
that fit as intended and allow for the products to be used/ worn comfortably and 
are fit for purpose. Learners would be expected to study the products and 
information and interpret the information in their responses.  

 

• As there are two products in this question a learner would need to show 
understanding of the specific issues relating to both products in their answer. 
Each anthropometric point identified should be fully explained in terms of 
user/comfort/fitness for purpose. 

 

• Typically up to 3 marks would be awarded for knowledge of anthropometrics and 
up to 7 marks for specific details on both products. 

 

• This type of question is designed to test, stretch and challenge the more able 
learner. The question requires the learner to make a well-balanced argument 
involving both advantages and disadvantages. 

 

• For this type of question Analyse means examining and dissecting a situation or 
product giving thoughtful appropriate reasons to support the answer. It could 
include finding logical chains of reasoning. 

 

• On this type of question the examiner will use a banded mark scheme to assess 
the quality of the answer. 
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No answer or no relevant issues described or discussed. 0 

Simple understanding of anthropometrics. 
Little, if any, understanding of the application of relevant data in either of the 2 products shown. Little understanding of the term anthropometrics 
Quality of Written Communication is limited, presenting material with limited coherence, many errors of grammar, punctuation and spelling. 

1-2 
 

Some description of anthropometrics. 
Some understanding of the application of relevant data in the 2 products shown, may apply some knowledge to one product. Some 
understanding of the term anthropometrics but tends to be superficial.  
Quality of Written Communication is basic, presenting occasionally appropriate material with some coherence, some errors of grammar, 
punctuation and spelling. 

3-4 

Description and understanding of anthropometrics. 
More detailed knowledge and understanding of the application of relevant data in the 2 products shown, may apply more knowledge to one of 
products. Information is relevant and there is a clear understanding of the term anthropometrics. 
Quality of Written Communication is good, presenting mainly appropriate material in a coherent manner, few errors of grammar, 
punctuation and spelling. 

5-7 
 

Clear and very detailed understanding and description of anthropometrics.  
Clear and detailed knowledge and understanding of the application of relevant data in the 2 products shown, detailed knowledge applied to 
both products – detailed understanding of anthropometrics is clearly evident. 
Quality of Written Communication is excellent, presenting wholly appropriate material in a coherent and logical manner, hardly any errors of 
grammar, punctuation and spelling. 

8-10 
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Unit 2 – Design and make task – Fashion and Textiles 

• NEA – Non Examined Assessment – 50% of the qualification  

• Approximately 35 hours 

• Design and make task from a contextual challenge set by WJEC 

• Worth 100 raw marks 

• Apply the iterative process of designing 
 
The assessment criteria for the NEA are generic, learners who focus on fashion and textiles 
are more likely to undertake work which reinforces the knowledge and understanding tested 
in the examination paper. 
 
NEA: A sustained design and make task, based on a contextual challenge set by WJEC, 
assessing learners' ability to apply the iterative approach to: 
 

• Identify, investigate, analyse and outline design possibilities 

• Design and make prototypes and evaluate their fitness for purpose. 
 

Marked and standardised internally and moderated by a visiting moderator. 
 
Requirements 
 
Three contextual challenges available June 1st in the year preceding the year in which the 
qualification is awarded.  Learners will choose to tackle one challenge. From the challenge 
the learner will investigate and decide upon possible problems/issues before deciding on a 
possible design task to tackle. 
 
There will be NO SET PAGE FORMAT for the NEA. 
 
Suggested structure of evidence required  
 
Tip: why not make up your own sketchbooks and formal portfolio by using existing or 
previous projects or control assessed work. 
 
The following pages are from previous learners work. Note: They are NOT exemplar A grade 
pages. 
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For more detailed examples, teachers should look at the CPD information on the website. 
 
http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/ 
 
 

Informal  A4/A3 sketchbook Formal presentation A3 portfolio Make/practical outcomes 

This should clearly show 
evidence of: 

• identifying design possibilities 

• generating and developing 
design ideas. 

 
 

This should clearly show  
evidence of: 

• final brief and specification 

• final prototype – pictorial details 

• final prototype – technical 
details 

• final prototype – production 
details 

• sequence of production 

• evaluation of final prototype 

• modifications and further 
developments 

• photographs of final prototype 

Final prototype (fully functioning high quality product) 
 
You must include any supporting practical pieces including toiles, 
models, patterns, tests, trials, iterations. 
 
Some of the above could be included in the sketchbook. 
 

Note: Centres do not need purchase an A4/A3 sketchbook this does not have to be a bound book, it could be, or it could be a series of A3 
pages stapled together, or it could be series of A3 and A4 pages bound together. How exactly you present the work is up to the individual 
centre, you must though remember to track the work and record clearly where marks have been awarded against the assessment marking 
criteria. 

 
 
 
 
 
 
  

http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/
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Assessment criteria for the design and make contextual challenge. 
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 
AO1 • The design context must be analysed 

critically 

• There will be a number of possible design 
tasks identified. 

• Detailed and relevant research will be 
evident 

• Consider the users 

• Analysis of existing products 

• Research into past / present professionals 
 

(b) Developing a design brief and specification. 10 

(c) Generating and developing design ideas. 30 
AO2 

(d) Manufacturing a prototype. 30 

(e) Evaluating a prototype's fitness for purpose. 20 
AO3 

  Total 100   
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Focussing on users Relevant research/ product analysis 

A range of possible design briefs 
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• Understanding of the problem. 

• Focussing on users. 

• Research strategies 

• Analysis of information. 

• Focussed relevant research. 
 
Band 4 Assessment Criteria - Identifying design possibilities 
 

• Undertaken thorough and effective identification of opportunities for the development of 
designs within the prescribed context.  

• Undertaken detailed, relevant research and investigation, clearly linked to the context 
and, where appropriate, the work of past/present professionals and companies.  

• Undertaken detailed and effective analysis of information, reflecting the needs, wants 
and values of clients or potential users.  

• Identified a broad range of problems/opportunities to clearly inform the development of 
possible design briefs.  
 

Learners meeting the four descriptors from Band 4 of the marking criteria deserve 9-10 
marks. 
 
The specification must be used as a design tool, and any ideas, models, tests; initial 
prototypes must be evaluated against the specification criteria. There are important features 
used as headings with multiple statements within each heading.  Points in the specification 
could be expanded and detail added, the function should be clearly stated with real 
measurable criteria. The example is not a strong specification and therefore would not be 
able to achieve high marks. 
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Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• A clear and detailed Design Brief. 

• Specification with measurable criteria used. 

• Users' needs and wants identified. 

• Specific factors critical to success. 

• Identifies key aspects including Form, 
Function, Materials, Sizes, Safety, 
Ergonomics, Cost etc. 

 

(b) 
Developing a design brief and 

specification. 10 

(c) 
Generating and developing design 

ideas. 
30 

AO2 

(d) Making a prototype. 30 

(e) 
Evaluating a prototype's fitness for 

purpose. 
20 AO3 

  Total 100 
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Band 4 Assessment Criteria - Developing a design brief and specification 
 

• Fully considered a range of problems/opportunities before deciding upon a final design brief.  

• Demonstrated a very good understanding of the task ahead and the requirements which have to be met, to satisfy fully the needs, wants and 

interests of potential users.  

• Written a design brief, relevant to the context, based upon a thorough analysis of their research and investigation.  

• Written a detailed, relevant specification, including a range of objective and measurable criteria, to direct and inform the design and 

manufacture of a prototype. 
 

A learner who meets the descriptors above deserves to be awarded 9-10 marks in Band 4. 
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• 30% of the NEA 

• An iterative approach is required. 

• Initial ideas. 

• Good concepts. 

• Detailed information. 

• A sound starting point. 

• On-going evaluation. 

• Lots of ideas rejected. 

• Shape / form / aesthetics. 

• First toile – evidence of modelling could be 
considered at this point for overall form/style. 

(b) 
Developing a design brief and 

specification. 10 

(c) 
Generating and developing 

design ideas. 
30 

AO2 

(d) Making a prototype. 30 

(e) 
Evaluating a prototype's fitness for 

purpose 
20 AO3 

  Total 100 
 

 

This aspect of the NEA represents a large mark allocation, and there will need to be a variety of types of evidence to achieve high marks here. 
The iterative approach must allow learners to ‘unpick’ the problem and begin to come up with possible ideas for parts of the potential solution. 
There must be a clear ‘think, create, test, evaluate’ cyclic approach to the activities that learners undertake as part of their generating and 
developing of design ideas. This culminates in the presentation of the final prototype. 
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INFORMAL SKETCHPAD 
 

• Initial ideas. 

• Good concepts. 

• Detailed information. 

• A sound starting point. 

• On-going evaluation. 

• Lots of ideas rejected. 

• Shape / form / aesthetics. 

• overall form/style. 
 

First toile – evidence of modelling could 
be considered at this point for 
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 • Any starting point! 

• Think, model, test, 
reflect. 

• Variety of ideas 
based on 
Specification criteria. 

• Quick developmental 
sketching. 

• Annotation provides 
details. 

• On-going evaluation. 

• Lots of ideas 
rejected. 

• Decision making 
supports 
developmental 
iterations. 

• Practical testing. 
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• Good evidence of 
modelling. 

• Testing v Spec is 
required 

• Analysis should 
be perceptive. 

• Clear decision 
making. 

• Consider a mix of 
practical activity, 
sketching, CAD, 
reflecting. 

• Dynamic 
development! 

• Lean design. 
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• Functional 
development. 

• Practical testing. 

• Quick sketches/ 
alternative 
methods 
considered. 

• Focussed and 
relevant 
processes 
considered. 

• Ideas rejected. 

• Full 
understanding 
demonstrated. 

• Testing leads the 
way. 
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• Functional 
development. 

• Practical testing 
– focussing on 
relevant and 
suitable 
processes for 
product and 
materials being 
considered. 

• Some processes 
will be rejected. 

• Testing leads 
the way. 

• Decorative 
processes could 
be considered – 
another iteration. 
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• Another iteration. 

• Opinions of users? 

• Introduce further 
prototyping. 

• Functional/ 
performance 
testing. 

• Materials 
choice/testing 
suitability. 

• 3D printing of 
components? 

• Final prototype 
before 
manufacture. 
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• Another iteration. 

• Final proposal? 

• Form/style 
reconsidered. 

• Dimensions/size 
needed. 

• Final prototype before 
manufacture. 

• All important and 
relevant details fully 
analysed.  

 

  



 

65 
 

 
 

 

 
Iterative 
process 
evident albeit 
at a simplistic 
level.  
Clear 
evidence of 
modelling 
and testing. 
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FORMAL PRESENTATION 
FOLIO 

• A clear pictorial drawing of 
the final prototype. 

• Includes front and back 
views. 

• Hand drawn; CAD could also 
be used. 

• High quality. 

• Detailed presentation with 
exploded diagrams of details. 

• Could a 3rd party/ 
manufacturer produce the 
prototype? 
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• Fairly detailed 
proposal. 

• Most dimensions 
present. 

• CAD CAM CNC 
data needed - if 
appropriate. 

• Finishing 
techniques and 
processes 
needed. 

• All material and 
component details 
needed. 

• Could a 3rd party/ 
manufacturer 
produce the 
prototype? 

 

 
 
 
 



 

68 
 

 

 

• Details of tools, equipment and 
making needed. 

• Specialist processes. 

• Manufacturing Specification. 

• Quality Control factors. 

• CNC/CAD CAM details speeds 
and settings if appropriate. 

• Production information. 
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Band 4 Assessment Criteria – Generating and developing design ideas 
 

• Considered a range of design strategies, techniques and approaches and applied an iterative design process to generate and communicate 
a broad, complex and diverse range of initial ideas.  

• Identified and considered social, moral and economic factors which are relevant to the context and potential user(s).  

• Clear, effective and detailed use of testing to evolve ideas and to refine their design decisions.  

• Developed a detailed proposal, including comprehensive and relevant details of materials, dimensions, finishes and production techniques, 
which clearly address all requirements of the design brief and specification.  

• Demonstrated sophisticated use of a range of skills/techniques to clearly communicate ideas and proposals to a third party. 
 

A learner meeting this assessment descriptor deserves 24-30 marks.  
 
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• 30% of the NEA 

• Stages of production timeline 

• Completed prototype to schedule 

• Successful high level making skills. 

• Excellent appreciation of materials and 

components 

• High levels of accuracy in outcome 

• Prototype functions perfectly 

• Meeting the user needs and wants 

 

(b) Developing a design brief and specification. 10 

(c) Generating and developing design ideas. 30 

AO2 

(d) Making a prototype. 30 

(e) Evaluating a prototype's fitness for purpose. 20 AO3 

  
Total 100  
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FORMAL PRESENTATION FOLIO  
 

• Details of a logical sequence. 

• Achievable timeline for 
manufacture. 

• Some processes lack depth. 

• Reference to machinery is 
needed. 

• Supports the manufacture. 

• Gantt chart provides overview of 
time for manufacture. 
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Final Prototype  
 

• High quality fully 
functioning prototype. 

• Highly appropriate making 
skills. 

• Excellent understanding 
shown. 

• Specialist processes and 
materials used skilfully. 

• High levels of accuracy 
achieved. 

• A precise outcome. 
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Band 4 Assessment Criteria – Making a prototype 
 

• Clearly communicated comprehensive and relevant details of a logical sequence and achievable timeline for the stages of production and 
testing of their final prototype.  

• Selected and worked with appropriate materials and components to successfully complete the manufacture of their prototype to a defined 
schedule.  

• Used a range of appropriate making skills and processes to produce a high quality functioning prototype that the requirements of the design 
specification and is fit for purpose.  

• An excellent understanding of the working properties and performance characteristics of the specified materials and, where appropriate, 
demonstrated consideration of surface treatments/finishes.  

• Selected and safely used specialist tools, appropriate techniques, processes, equipment and machinery with a high level of accuracy and 
precision to enable the prototype to perform as intended and fully meet the user's requirements.  

 
This learner is clearly demonstrating skills within the 24 – 30 mark descriptor. 

 
 

 
  

Assessment Criteria Marks 
Assessment 

objective 

Guidance  

(a) Identifying design possibilities.  10 

AO 1 

• 20 marks available. 

• On-going evaluation and analysis of ideas as they 
develop 

• Appraising concepts through the iterative process 

• A critical analysis and evaluation of the FINAL 
prototype 

• User trials / testing and opinions of potential users 

• Reflection on feedback and further development 
issues identified 

• Detailed suggestions for modifications 

(b) Developing a design brief and 
specification.  

10 

(c) Generating and developing design 
ideas.  

30 

AO 2 

(d) Making a prototype.  30 

(e) Evaluating a prototype's fitness 
for  purpose. 

20 AO 3 

  Total 100 
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FORMAL 
PRESENTATION 
FOLIO  
 

• Critical objective 
analysis. 

• Ongoing analysis 
throughout 
designing and 
development. 

• Final prototype 
testing. 

• Opinions of users. 
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FORMAL 
PRESENTATION 
FOLIO  
 

• Further 
developments. 

• Respond to 
feedback from 
users. 

• Modifications 
offered but lacking 
in detail. 
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• Undertaken a critical, objective analysis, evaluation and testing of their ideas and decisions whilst applying iterative design processes.  

• Undertaken a critical and objective evaluation and testing of their final prototype, taking into account the views of potential users.  

• Responded to feedback and clearly identified the potential for further development of their prototype, with detailed suggestions for how 
modifications could be made.   

 
The learner does not quite meet all of the descriptors here, so cannot be awarded the Band 4 level 16 – 20 marks. The learner deserves a 
Band 3 mark, which fits between 11-15 marks. If there was more details in the modifications offered then the learner would just fit into Band 4. 
 
Summary of what is required for the iterative design and make task 
 

 
Informal  A4/A3 sketchbook 

 
Formal presentation A3 portfolio 

Final prototype 
(fully functioning high quality product) 

 
Detailed exemplar pages can be found on the WJEC website: 
 
http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/ 
 
 
Design iteration 
 
Definition: A design method based on the process of prototyping, testing, analysing, and refining a product or process.  It is not method that will 
follow the traditional linear path to create a desired outcome but a cyclic one.  
 
 
 
 
 
 

http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/
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Interaction of Mind and Hand model Source: Modified from  
The Design and Technology Association  http://bit.ly/2BtDKJh 

 
The following links are available for you to watch to support and develop your understanding 
of the iterative process. 
 

• https://www.youtube.com/watch?v=16rGwTX4NcM 
 

• https://www.youtube.com/watch?v=WcFSZGvXtjA 
 

Teacher guidance during the design and make 
 
You are allowed to guide/support the learner through the iterative process. The subject 
teacher should check that the learner selects a problem that is appropriately challenging and 
provides the opportunity to address all the assessment criteria. For further details on teacher 
guidance please refer to pages 32-33 of the specification. 

http://bit.ly/2BtDKJh
https://www.youtube.com/watch?v=16rGwTX4NcM
https://www.youtube.com/watch?v=16rGwTX4NcM
https://www.youtube.com/watch?v=WcFSZGvXtjA
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Unit 1 – Design and Technology in the 21st Century – Product Design  

Written Examination: 2 hours  
 

50% of qualification 
 

100 marks in total 
 

A mix of short answer structured and extended writing questions. 
 

There are no optional questions in the examination. Learners are expected to attempt all 
questions. Learners will write their responses in the space provided underneath each 
question. The lined space provided is intended to give learners ample space to record their 
responses. There is no expectation that learners will fill up all the space provided. However, 
extra lined pages are provided within the question paper, and further continuation booklets 
will be provided for learners if necessary. 
 
Sample question 
 

(a) Study the images of renewable energy sources shown below. 
 

  
Energy Source A 

 
Energy Source B 

               © geography.co.uk. http://bit.ly/2lHwIH5                                            Pixabay.com CC0 Creative Commons 
 

 (i) State the name of Energy Source A and Energy Source B. 
 
  Energy Source A:…………………………................ 
 
 Energy Source B:………………............................... [2] 
 
 Exemplar answer 
 

Energy Source A: Wind Farm/Wind Turbines/Wind Generators. 
 

Energy Source B: Solar Farm/Solar Panels/PV or photovoltaic panels 
 
 These are the only acceptable answers. 
 

(ii) Describe how Energy Source A is intended to generate renewable energy. [2] 
 
............................................................................................................................ 
 
............................................................................................................................ 
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 Exemplar answers 
 
Wind rotates the turbine which generates electricity. 1 mark 
 
Wind rotates the turbine which generates electrical current. This is collected 
through a substation. The more wind, the faster the turbines rotate generating 
more electricity. 2 marks 
 

 Learners are required to describe Energy source A. 

Locations for wind farms are critical to exploit natural resource of wind. 

Accept responses that include negatives such as no wind no generating 

energy. Onshore (as shown) and off shore farms are used. The answer must 

include reflect the basic process of how energy is produced in Energy source 

A. 

 

(iii) Explain two disadvantages of using Energy Source B to generate renewable 
energy. [2] 

 
............................................................................................................................ 

............................................................................................................................ 

Exemplar answers 
 
Solar panels initial set up costs are very high. 

And 

 Solar panels are reliant on sunny locations south facing to gain maximum 
 exposure to sun.  
 

There must be two explanations to achieve 2 marks. One brief answer with no 
explanation will only gain 1mark. Two brief answers will only gain one mark. 
  

(iv) Explain why renewable energy sources are becoming more popular when 
compared with named non-renewable sources. [2] 
 
............................................................................................................................ 
 
............................................................................................................................ 
 
Exemplar answers 
 
Environmental awareness has increased or developed recently.  (1 mark) 

 
Legislative agreements commit countries to become more environmentally 
friendly.  (2 marks) 
 
We are looking to reward a detailed understanding of the reasons why 
harnessing ‘green’ energy is increasing.  
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(b) Many homes are now fitted with smart energy meters like the one shown 
below. 

 
© MartinPrescott / getty images 

 
 

 (i) Explain why energy companies are offering to provide homes with 
smart energy meters free of charge. [2] 

 

............................................................................................................................ 

............................................................................................................................ 

 Exemplar answers 

  Smart meters will monitor energy use and accurately and give 
accurate bills.  1 mark 

 
 The British Government is adopting smart meters to upgrade an 

ageing energy system and to tackle climate change, putting control in 
the hands of consumers.  2 marks 

 
 The learners must have an understanding of why smart meters are 

being offered for use in a home used.  
 

(ii) Discuss the impact on the consumer of having a smart energy meter 
fitted. [5] 

 

............................................................................................................................ 

............................................................................................................................ 

............................................................................................................................ 

............................................................................................................................ 

............................................................................................................................ 

............................................................................................................................ 
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 Exemplar answers 
 

  Consumer can see how much energy is being used and can manage 
bills effectively. The consumer does not need to rely on estimated bills 
or meter readings to calculate bills because the smart meter is 
automatically connected to suppliers via Wi-Fi. The energy supplier 
can monitor energy usage and provide cheaper / better tariffs to suit 
customer needs, but also establish a national overview of energy 
usage and possibly alter tariffs or charges to make the most profit on a 
larger scale. 5 marks 

 
 Learners are required to discuss issues on the impact of the smart meter. 

Each appropriate point discussed comment would be worth a 1 mark up 
to a total of five marks. 
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Typical question 
 
A concept bicycle lock has been designed to offer a quick release unlocking mechanism 
when the user scans their fingerprint. 

 

 

 

 

 

© http://bit.ly/2GujhEj This image is used for critical analysis and review purposes under the fair dealings policy 

 

Analyse how the fingerprint scanner provides benefits and limitations for users of this bicycle 
lock and explain why the material choice and finish is appropriate. [10] 
 
Marks will be awarded for the content and the quality of written communication. 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

Note: There are approximately 12 dotted lines in the actual question, for the written answer 
refer to SAMS for style. 
 
'Analyse' is a harder style of question for the learner to answer and in this case the examiner 
will also be checking the quality of written communication. The response should be 
analysing the benefits and the limitations of the bicycle lock and in an extended essay 
format.  The marks awarded will be based on a banded mark scheme and it essential the 
learners are aware that we are looking for an essay not a series of bullet points. This type of 
question is designed to test, stretch and challenge the more able learner. The question 
requires the learner to make a well-balanced argument involving both advantages and 
disadvantages. For this type of question analyse means examining and dissecting a situation 
or product giving thoughtful appropriate reasons to support the answer. It could include 
finding logical chains of reasoning.  

The bicycle lock is made 

from hardened steel and has 

been dip coated with a 

thermoplastic powder. 
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No answer or no relevant issues described or discussed. 0 

Simplistic benefits or limitations identified but not analysed. 
Limited understanding evident. 
Quality of written communication is limited or basic, presenting material with limited coherence, many errors of grammar, 
punctuation and spelling. 
The fingerprint scanner is a quick way of opening the bike lock without a key. The hardened steel will be tougher the plastic 
finish will protect the steel.  

1-2 

Description of some benefits and limitations, with some analysis. 
Some understanding evident. 
Quality of Written Communication is basic, presenting occasionally appropriate material with some coherence, some errors of 
grammar, punctuation and spelling. The fingerprint scanner is a quick way of opening the bike lock without a key. In cold 
weather, the user would have to remove gloves because it would be unable to scan fingerprint. The hardened steel will be 
tougher and harder to break or cut. The thermoplastic powder will protect the hardened steel from rain. 

3-4 

Detailed analysis of a range of benefits and limitations. 
Reasonable understanding evident. 
Quality of Written Communication is good, presenting mainly appropriate material in a coherent manner, few errors of 
grammar, punctuation and spelling. 
The fingerprint scanner is a quick way of opening the bike lock with a keyless access. The cyclist would never have to worry 
about the key and also losing the key would not be so problematic. One problem might be that the same person only can open 
the lock. This would restrict use for families or groups that shared the lock. In cold weather, the user would have to remove 
gloves because it would be unable to scan fingerprint. Cyclists often wear gloves for additional grip so this feature might be 
inconvenient. Sometimes, wet weather or muddy riders might make it difficult to scan fingerprints. 

5-7 

Clear and detailed analysis of a range of benefits and limitations.  
Detailed understanding evident. 
Quality of Written Communication is excellent, presenting wholly appropriate material in a coherent and logical manner, hardly 
any errors of grammar, punctuation and spelling. 
The fingerprint scanner is a quick way of opening the bike lock with a keyless access. The cyclist would never have to worry 
about the key and also losing the key would not be so problematic. One problem might be that the same person only can open 
the lock. This would restrict use for families or groups that shared the lock. In cold weather, the user would have to remove 
gloves because it would be unable to scan fingerprint. Cyclists often wear gloves for additional grip so this feature might be 
inconvenient. Sometimes, wet weather or muddy riders might make it difficult to scan fingerprints. The hardened steel is 
suitable because it will be very difficult to cut due to being harder and having increased strength. The thermoplastic coating will 
provide a durable weather resistant finish and prevent corrosion. 

8-10 
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Unit 2 – Design and make task – Product Design 

NEA – Non Examined Assessment – 50% of the qualification  
Approximately 35 hours 
Design and make task from a contextual challenge set by WJEC 
Worth 100 raw marks 
Apply the iterative process of designing 
 
The assessment criteria for the NEA are generic, learners who focus on engineering design 
are more likely to undertake work which reinforces the knowledge and understanding tested 
in the examination paper. 

 
NEA: A sustained design and make task, based on a contextual challenge set by WJEC, 
assessing learners' ability to apply the iterative approach to: 
 

• identify, investigate, analyse and outline design possibilities 

• design and make prototypes and evaluate their fitness for purpose. 
 

Marked and standardised internally and moderated by a visiting moderator. 
 
Requirements 
 
Three contextual challenges available June 1st in the year preceding the year in which the 
qualification is awarded.   Learners will choose to tackle one challenge. From the challenge 
the learner will investigate and decide upon possible problems/issues before deciding on a 
possible design task to tackle. 
 
There will be NO SET PAGE FORMAT for the NEA. 
 
Suggested structure of evidence required   
 
Informal  A4/A3 sketchbook  
 
This will clearly: 
 

• Identify design possibilities 

• Generate and developing design ideas. 
 

Note: Centres do not need purchase an A4/A3 sketchbook this does not have to be a bound 
book. It could simply be a series of A3 pages stapled together, or it could be a series of A3 
and A4 pages bound together with a treasury tag for example. How exactly the work is 
presented is up to the individual centre. However, it is important to track the work and record 
clearly where marks have been awarded against the assessment marking criteria. 
  



 

85 
 

Formal presentation A3 portfolio to include evidence of: 
 

• Final brief and specification 

• Final prototype – pictorial details 

• Final prototype – technical details 

• Final prototype – production details 

• Sequence of production 

• Evaluation of final prototype 

• Modifications and further developments 

• Photographs of final prototype 
 
Make/practical outcomes 
 
Final prototype (fully functioning high quality product) 
You must include any supporting practical pieces including models, jigs, formers, patterns, 
tests, trials, iterations must be included. 
 
Assessment criteria for the design and make contextual challenge. 
 
 
Note: You do need to clearly indicate the learner's name and the centre name and number  

 



 

86 
 

 
 
  

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• The design context must be analysed 
critically 

• There will be a number of possible design 
tasks identified 

• Detailed and relevant research will be 
evident 

• Consider the users 

• Analysis of existing products 

• Research into past/present professionals 
 

(b) 
Developing a design brief and 

specification. 10 

(c) 
Generating and developing design 

ideas. 
30 

AO2 

(d) Manufacturing a prototype. 30 

(e) 
Evaluating a prototype's fitness for 

purpose. 
20 AO3 

  Total 100   
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A brainstorm might be the starting 
point for some learners to gather their 
thoughts about the context. It is a 
good opportunity to explore the 
divergent possibilities within the 
context, and also generate important 
areas for further investigation/ 
research. Mind maps or brainstorms 
can allow learners to record potential 
ideas, questions, and tasks that can 
be extended at a later date, 
developed further during the iterative 
design process, or parked and not 
revisited. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Unable to trace copyright, please contact us if you 
are the copyright holder. 
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Both pages indicate research into existing products, with the evaluation of features of existing designs on the market. The second page does 
lack images to support the written text but there is evidence of analytical thought within the body of the text. There is analysis of information 
rather than just the presentation of information. Learners are reminded that their evaluation and analysis of the research is the most important 
factor, not simply presenting raw research results. 
 
Band 4 Assessment Criteria - Identifying design possibilities 

• Undertaken thorough and effective identification of opportunities for the development of designs within the prescribed context.  

• Undertaken detailed, relevant research and investigation, clearly linked to the context and, where appropriate, the work of past/present 
professionals and companies.  

• Undertaken detailed and effective analysis of information, reflecting the needs, wants and values of clients or potential users.  

• Identified a broad range of problems/opportunities to clearly inform the development of possible design briefs.  
 

Learners meeting the four descriptors from Band 4 of the marking criteria deserve 9-10 marks. 
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• Opportunities are carefully considered before 
final brief 

• Understand the task and the needs and 
wants of users 

• A clearly defined design brief is evident  

• A detailed specification is generated to drive 
designing 

• Measurable criteria included. 

• The specification is used throughout the 
designing process 

 

(b) 
Developing a design brief and 

specification. 10 

(c) 
Generating and developing design 

ideas. 
30 

AO2 

(d) Making a prototype. 
 

30 

(e) 
Evaluating a prototype's fitness for 

purpose. 
20 AO3 

  Total 100   
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A clear final brief is presented 
as a result of the detailed, 
relevant and focussed 
research, following the 
consideration of a number of 
possible design tasks. 
 

 
The specification must be used as a design tool, and any ideas, models, tests; initial prototypes must be evaluated against the specification 
criteria. There are important features used as headings with multiple statements within each heading to ‘split’ up the success criteria into 
manageable aspects. There is a hierarchy of importance. 
 
Band 4 Assessment Criteria - Identifying design possibilities 

• Undertaken thorough and effective identification of opportunities for the development of designs within the prescribed context.  

• Undertaken detailed, relevant research and investigation, clearly linked to the context and, where appropriate, the work of past/present 
professionals and companies.  

• Undertaken detailed and effective analysis of information, reflecting the needs, wants and values of clients or potential users.  

• Identified a broad range of problems/opportunities to clearly inform the development of possible design briefs.  
 

Where a learner meets the four descriptors from Band 4 of the marking criteria deserve 9 -10 marks.  
 
A learner who meets the descriptors above deserves to be awarded 9 -10 marks in Band 4. 
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Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• 30% of the NEA 

• An iterative approach is required. 

• A range of design strategies.  

• Clear and effective testing. 

• Analysis against specification identifies 
further refinements. 

• Testing and selection of : 
 Materials 
 Components 
 Dimensions 
 Manufacturing/production 
 Finishing 

• High level skills evident 
 

(b) 
Developing a design brief and 

specification. 10 

(c) 
Generating and developing 

design ideas. 
30 

AO2 

(d) Making a prototype. 30 

(e) 
Evaluating a prototype's fitness for 

purpose. 
20 AO3 

  Total 100   

 
This aspect of the NEA represents a large mark allocation, and there will need to be a variety of types of evidence to achieve high marks here. 
The iterative approach must allow learners to ‘unpick’ the problem and begin to come up with possible ideas for parts of the potential solution. 
There must be a clear ‘think, create, test, evaluate’ cyclic approach to the activities that learners undertake as part of their generating and 
developing of design ideas. This culminates in the presentation of the final prototype. 
 
 
 
 
  



 

94 
 

 

 

INFORMAL  
SKETCHPAD 
 

• Initial ideas. 

• Basic concepts. 

• Scant information. 

• Starting point. 

• Lots of ideas 
rejected. 

• Shape/form/ 
aesthetics. 

 

 
 
 
 
 
 
 
 
 
  

 



 

95 
 

 
 

 

• Any starting point! 

• Think, model, test, reflect. 

• Variety of ideas based on 
Specification criteria. 

• Quick developmental 
sketching. 

• Annotation provides 
details. 

• Decision making supports 
developmental iterations. 
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• Good evidence of 
modelling. 

• Testing v Spec. 

• Analysis is perceptive. 

• Clear decision making. 

• A mix of practical activity, 
sketching, CAD, reflecting. 

• Dynamic development! 

• Lean design. 
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• Functional development. 

• CAD used effectively. 

• Analysis supports change. 

• Physical testing. 

• Full understanding 
demonstrated. 

• Testing leads the way. 
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• Re-think based on testing 
and outcomes. 

• Opinions of users? 

• Introduce prototyping. 

• Solid modelling. 

• CAD/simulations 

• Functional/performance 
testing. 

• 3D printing. 
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• Another iteration. 

• Construction considered 

• Sizes being considered. 

• Logo/branding considered. 

• Further functional 
development 

 



 

100 
 

 
 
 

 

 
FORMAL PRESENTATION 
FOLIO  
 
• A clear pictorial drawing of the 

final prototype. 

• Hand drawn/CAD. 

• High quality. 

• Detailed presentation. 

• Could a 3rd party/manufacturer 
produce the prototype. 
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• Detailed proposal. 

• All dimensions present. 

• CAD CAM CNC data. 

• Finishing techniques. 

• Could a 3rd party/manufacturer 
produce the prototype? 

• Sophisticated skills evident 
here. 
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Band 4 Assessment Criteria - Generating and developing ideas 
 

• Considered a range of design strategies, techniques and approaches and applied an iterative design process to generate and communicate 
a broad, complex and diverse range of initial ideas.  

• Identified and considered social, moral and economic factors which are relevant to the context and potential user(s).  

• Clear, effective and detailed use of testing to evolve ideas and to refine their design decisions.  

• Developed a detailed proposal, including comprehensive and relevant details of materials, dimensions, finishes and production techniques, 
which clearly address all requirements of the design brief and specification.  

• Demonstrated sophisticated use of a range of skills/techniques to clearly communicate ideas and proposals to a third party. 
 

A learner meeting this assessment descriptor deserves 24-30 marks.  
 
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• 30% of the NEA 

• Stages of production timeline 

• Completed prototype to schedule 

• Successful high level making skills. 

• Excellent appreciation of materials and 
components 

• High levels of accuracy in outcome 

• Prototype functions perfectly 

• Meeting the user needs and wants 
 

(b) Developing a design brief and 

specification. 
10 

(c) Generating and developing design 

ideas. 
30 

AO2 

(d) Making a prototype. 30 

(e) Evaluating a prototype's fitness for 

purpose. 
20 AO3 

  Total 100   

 

There must be evidence of a clear plan of making with supporting annotation discussing issues such as quality assurance, quality control, time, 
materials, finished sizes etc. 
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• Details of a sophisticated 
logical sequence. 

• Achievable timeline for 
manufacture. 

• Supports the manufacture. 
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Here the learner 
indicates clearly 
sizes and machine 
setting for the 
making and cutting 
of the parts of the 
final product. 
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Final Prototype  
 

• High quality fully functioning 
prototype. 

• Highly appropriate making 
skills. 

• Excellent understanding 
shown. 

• Specialist processes and 
materials used skilfully. 

• High levels of accuracy 
achieved. 

• A precise outcome. 
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Band 4 Assessment Criteria – Making a prototype 
 

• Clearly communicated comprehensive and relevant details of a logical sequence and achievable timeline for the stages of production and 
testing of their final prototype.  

• Selected and worked with appropriate materials and components to successfully complete the manufacture of their prototype to a defined 
schedule.  

• Used a range of appropriate making skills and processes to produce a high quality functioning prototype that the requirements of the design 
specification and is fit for purpose.  

• An excellent understanding of the working properties and performance characteristics of the specified materials and, where appropriate, 
demonstrated consideration of surface treatments/finishes.  

• Selected and safely used specialist tools, appropriate techniques, processes, equipment and machinery with a high level of accuracy and 
precision to enable the prototype to perform as intended and fully meet the user's requirements.  

 
This learner is clearly demonstrating skills within the 24 – 30 mark descriptor. 
 

Assessment Criteria Marks 
Assessment 

objective 
Guidance 

(a) Identifying design possibilities. 10 

AO1 

• 20 marks available. 

• On-going evaluation and analysis of ideas as 
they develop 

• Appraising concepts through the iterative 
process 

• A critical analysis and evaluation of the 
FINAL prototype 

• User trials / testing and opinions of potential 
users 

• Reflection on feedback and further 
development issues identified 

• Detailed suggestions for modifications 
 

(b) 
Developing a design brief and 

specification. 
10 

(c) 
Generating and developing design 

ideas. 
30 

AO2 

(d) Making a prototype. 30 

(e) 
Evaluating a prototype's fitness 

for purpose. 
20 AO3 

  Total 100   
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Band 4 Assessment Criteria – Evaluating a prototype's fitness for purpose. 
 

• Undertaken a critical, objective analysis, evaluation and testing of their ideas and decisions whilst applying iterative design processes.  

• Undertaken a critical and objective evaluation and testing of their final prototype, taking into account the views of potential users.  

• Responded to feedback and clearly identified the potential for further development of their prototype, with detailed suggestions for how 
modifications could be made.   

 
The learner does not quite meet all of the descriptors here, so cannot be awarded the Band 4 level 16 - 20 marks. The learner deserves a Band 
3 mark, which fits between 11-15 marks. There is some reference to users and testing, but due to the lack of evidence, and depth of analysis, 
13 marks would be a fair reflection. 
 
 
Summary of what is required for the iterative design and make task 
 

 
Informal  A4/A3 sketchbook 

 

 
Formal presentation A3 portfolio 

 
Final prototype 

(fully functioning high quality product) 
 

 
Exemplar pages can be found on the WJEC website: 
 
http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/ 
 
 
 
 
 
 
 
 
 
 
 

http://www.wjec.co.uk/qualifications/design-and-technology/r-design-and-technology-gcse-from-2017/
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Design iteration 
 
Definition: A design method based on the process of prototyping, testing, analysing, and 
refining a product or process.  It is not a method that will follow the traditional linear path to 
create a desired outcome but a cyclic one.  
 

  
Interaction of Mind and Hand model Source: Modified from 

The Design and Technology Association  http://bit.ly/2BtDKJh 
 
The following links are available for you to watch to support and develop your understanding 
of the iterative process. 
 

• https://www.youtube.com/watch?v=16rGwTX4NcM 
 

• https://www.youtube.com/watch?v=WcFSZGvXtjA 
 

Teacher guidance during the design and make 
 
You are allowed to guide/support the learner through the iterative process. The subject 
teacher should check that the learner selects a problem that is appropriately challenging and 
provides the opportunity to address all the assessment criteria. For further details on teacher 
guidance please refer to pages 36-37 of the specification. 
  

http://bit.ly/2BtDKJh
https://www.youtube.com/watch?v=16rGwTX4NcM
https://www.youtube.com/watch?v=16rGwTX4NcM
https://www.youtube.com/watch?v=WcFSZGvXtjA
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Further support and resources 

There are a free range of digital resources available for centres which can be found on: 
 
http://resources.wjec.co.uk/Pages/ResourceByArgs.aspx?subId=8&lvlId=0 

 

Past papers, marking schemes and CPD resources can be found on the secure website. 

 

https://www.wjecservices.co.uk/login.asp  

 

Permission for access to the secure website must be sought from your examinations 

officer.  

 

Examinations and assessment 

Command words 
 
To assist teachers when preparing learners for the examination they may like to consider the 
following information. 
 
This table is intended to define the command words used in papers and explain how they 
are used and what is expected from the learner. 

http://resources.wjec.co.uk/Pages/ResourceByArgs.aspx?subId=8&lvlId=0
https://www.wjecservices.co.uk/login.asp
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Command words Marks Comments 

Give 

State 

Name 

1 mark These command words will feature in the early parts of questions.  

These are designed to ease the learner into the question. They need a simple statement or a short 

phrase. The do not need elaboration or explanation in the answer. 

Describe 

Outline 

2 marks These command words will be commonly used on the paper and will feature in many questions.  

These questions ask the learner to describe something in detail. The answer will be in sentences 

and/or in a list. There is a need for detail in the answers with elaboration of the answer. 

Explain  

Justify 

 

2 or more 

marks 

These command words will be commonly used on the paper and will feature in  many questions. 

These questions are asking the learner to respond in detail to the question providing a full answer 

with an explanation. Full and detailed sentences will be required and will often contain the word 

"because". A short phrase will not be acceptable the learner will need to make a valid point and justify 

it.  

Evaluate 

Analyse 

 

2 or more 

marks 

 

 

These command words will feature towards the end of some questions. 

• Evaluate could involve assessing or appraising a situation or product or material giving reasons to 

support their answers. 

• Analyse means examining and dissecting a situation or product giving thoughtful appropriate 

reasons to support the answer. It could include finding logical chains of reasoning. 

These questions are designed to test, stretch and challenge the more able learner. The question 

requires the learner to make a well-balanced argument involving both advantages and disadvantages. 

Extended writing will be required 
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Banded descriptors 

 

This form of assessment will be associated with the questions that specifically require an extended answer. It will also be used in questions 
where the quality of written communication is to be assessed. 
 

Incorrect/no answer.  0 

Brief analysis with little detail of…. 
 
Quality of Written Communication is limited, presenting material with limited coherence, many errors of grammar, punctuation and 
spelling. 

1 - 2 

More detailed analysis, with some explanation of required…. 
 
Quality of Written Communication is basic, presenting occasionally appropriate material with some coherence, some errors of grammar, 
punctuation and spelling.  

3 - 4 

Detailed analysis and explanation of the types of…. 
 
Quality of Written Communication is good, presenting mainly appropriate material in a coherent manner, few errors of grammar, 
punctuation and spelling. 

5 - 7 

Clear and detailed analysis and explanation of the types of…. 
 
Quality of Written Communication is excellent, presenting wholly appropriate material in a coherent and logical manner, hardly any 
errors of grammar, punctuation and spelling. 

8 -10 
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The following are general examples of questions with information about how they would be 
marked. 
 

Examples 
 
Question 1 
 
Give two reasons why paper is sometimes laminated. [2] 
 
What is required? 
 
The question is a straightforward "give" question so short statements or phrases are needed 
and they do not need justification. 
 
Weak answer 
 

Reason 1: Makes the paper stronger. (1) 
Reason 2:  (0) 

 
Here the learner gives one relevant answer. However they have not attempted to state a 
second reason. It is vital that all parts of questions are answered. 
 
Good answer 
 

Reason 1: Makes the paper stronger. (1) 
Reason 2: Protects the paper. (1) 

 
Here the learner gives two relevant answers.  
 
Question 2 
 
Eight card handles for a carrier bag can be CAM cut from one A3 sheet of card. 
Describe one advantage to the manufacturer of doing this.   [2] 
 
What is required? 
 
The question asks the learner to describe an advantage that the manufacturer would gain 
from cutting more than one handle from each sheet of card. Short statements or phrases will 
not be adequate. A clear description with justification using a sentence or sentences is 
needed.  
 
Weak answer 
 
It is cheaper because the handles can made in batches which reduces costs. (1) 
Here the learner gives a relevant answer but the learner does not give any detail of the 
advantage. 
 
Good answer 
 
It reduces the cost of making the handles, as there will be less waste material than cutting 
one handle from each piece of card. (2) 

 
Here the learner gives a full and detailed answer in a well-constructed sentence.   
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Question 3 
 
Explain why it is necessary to score printed card that is 500 microns thick before folding it to 
make a package  [3] 
 
What is required? 
 

• The question asks the learner to explain the reasons for having to score card before 
folding. 

• Short statement will not be adequate. 

• A clear explanation using a sentence or sentences is needed clearly stating a reason 
and then elaborating the answer with appropriate reasons.  

 
Weak answer 
 
500 micron printed card will not fold easily so scoring the card  makes the card able to be 
folded.  (1) 
 
Here the learner gives a relevant answer but does not give any detail to support their 
assertion. 
 
Satisfactory answer 
 
It makes the card easy to fold because it makes a dent in the card where it is to be folded.(2) 
 
Here the learner gives a relevant answer and does give some detail to support their 
assertion. The detailed reason is rather superficial, as it does not explain why the card is 
easier to fold. 
 
Good answer 
 
It makes the card easy to fold because it makes a dent in the card where it is to be folded. 
This dent stretches some of the fibres and squashes others into a U shape so that they are 
ready to fold. (3) 

 
Here the learner gives a full and detailed answer in well-constructed sentences. They show 
a detailed understanding of the reasons that allow the process to work.   
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Suggested frameworks for delivery 

This GCSE in Design and Technology is designed to be taken by 16 year-old learners following a two-year programme of study 
comprised of 120 guided learning hours (GLH). This is reflected in the breadth, depth and challenge of the content that learners will 
be assessed against. 
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Frequently asked questions 

 

Question Answer 

Does this qualification count in performance 
tables? 

Yes. This qualification counts within performance tables in Wales. 

What is the split in the qualification for the exam 
and coursework units? 

50% for each unit (Exam and Non-exam assessment). 

How will the units be assessed? Exam unit – Externally examined (2 hours, 100 marks). 
Non-exam assessment (NEA) – Internally marked and externally moderated (approx. 35 
hours, 100 marks). 

Will there be any resources available? We are currently working on a website which will include useful resources, such as 
information on materials and processes, plus quizzes for learners. This will be ready for 
the start of the new specification. 

Does WJEC provide a Scheme of Work for 
delivering the new specifications? 

We will provide a basic guide to schemes of work but it will be up to centres to apply to 
their own timetable structure. 

What are the topic areas within the core 
knowledge? 

• design and technology and our world 
• smart materials 
• electronic systems and programmable components 
• mechanical components and devices 
• materials 

How is the exam structured? A mix of short answer structured and extended writing questions. All questions are 
compulsory. 

Weighting of questions? There will be weighted questions. 

e.g. 1 mark, 2 mark, 4 mark, 6 marks questions etc. 
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Forms of questions. The learner will be expected to use write formal structured  answers, use diagrams to 
support answers,  complete diagrams etc. 

How many assessment criteria is the NEA split 
into? 

5 assessment criteria: 
- Identifying and investigating design possibilities (10 marks) 
- Developing a design brief and specification (10 marks) 
- Generating and developing design ideas (30 marks) 
- Manufacturing a prototype (30 marks) 
- Analysing and evaluating design decisions and prototypes  
(20 marks) 

Will there be a prescribed workbook for learners to 
work on? 

There is no prescribed workbook. Learners are to use an formal portfolio and a informal 
sketchbook. This will be to encourage an iterative approach to design and development of 
their work. 

What should be included within the sketchbook 
and portfolio? 

The iterative process is essential to NEA.  It anticipated that centres will be providing 
evidence on: 

Reviewing contextual challenges, reviewing  primary/secondary research, suggested 
design briefs, final design brief, testing, initial design ideas, refinement and development 
of ideas, prototyping, evaluative decision making, high quality 2D/3D images of proposals, 
planning/ timelines, modifications and evaluations, final prototype of finished product etc.  
Worth noting that when we moderate will expect to see everything that the learner has 
used in the development of the design and make project.  

Can the portfolio be purely digital? Yes, the portfolio can be entirely digital. If this is appropriate for the work undertaken and 
enables the learner to fully and successfully address all aspects of the Assessment 
Objectives. Drawing can be included, for example, through the use of a stylus and 
graphics tablet or by simply scanning hand drawn sketches. There must though be 
evidence of a range of design strategies within the e-portfolio. 

Will there be set briefs? There will be three contextual challenges made available from 1st June in the year prior to 
the award. They will be designed so that learners can go down the route of their area of 
interest. Centres are encouraged to let the learner decide upon their own design brief. 
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How will the design and make unit be assessed? Internally marked and externally moderated. A WJEC moderator will visit the centre and 
look at the sample generated by the online mark input system. Verbal feedback will be 
provided (marks will not be discussed) as well as a written report made available on 
results day. 

What paper size should be used? We are suggesting that A4 or A3 paper size should be used. Our recommendation is no 
more than 20 x A3 (approximately). Please note this is a recommendation, what we don't 
want to see is that centres are making learners  do more and more sheets because 
volume creates more marks. This will not be the case it is the quality of the work that is 
submitted that will decide upon the marks. 

Are teachers able to give guidance? Essential at the start of the NEA, to ensure that the learner does not set a problem that is 
unachievable in the time limit.  

Can work be taken home? Yes. The majority of the work should be done within the school to ensure that the 
assessor is able to authenticate the work as being the learner's own We suggest that you 
only allow the learners to take home what they are working on and leave the rest of the 
work in a secure place within the school.  

 Are writing frames allowed? No. As soon as you add in framed boxes onto pages this classified as leading the learner, 
which is not allowed.  

Can a specific making process be done by an 
outside company? 

Where a specific making process needs to be done outside the school or college, each 
learner must produce their final prototype or prototypes under 'immediate guidance or 
supervision'. This means the prototype(s) have to be produced either: 
(i) with the simultaneous physical presence of the learner and the supervisor, or 
(ii) remotely by means of simultaneous electronic communication. 
In most cases supervision will be of the form described in (i), but in some circumstances, 
for example, if the learner is carrying out a specialist process away from the centre, (ii) 
may be more appropriate. 

Can practical work be done at home? All practical work should be completed within the school or college under the guidance or 
supervision of the teacher. The final prototype should be completed within the school or 
college and not be allowed to be taken home at any point. 
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