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A Note for Parents and Carers 
Welcome to your son's Year 11 Product Design vocabulary and exam revision booklet. Year 11 is the qualification year. This booklet has 
two distinct purposes: to support GCSE NEA completion and to prepare for the Component 1 written examination in May/June. 

 

What is being assessed in Year 11 
Component 2 - NEA (50%): a coursework portfolio spanning four phases - Investigate (16 marks), Design (42 marks), Make (36 marks), 
Evaluate (6 marks). This work began in June of Year 10 and must be submitted by January Year 11. The vocabulary in Unit 7 of this booklet 
supports NEA writing quality. 

Component 1 - Written Examination (50%): 1 hour 45 minutes. Section A (Core, 40 marks) covers all topics from Units 1-6. Section B 
(Polymers Specialist, 60 marks) covers polymer-specific topics. The vocabulary in Units 1-6 supports exam performance. Unit 3 is new to 
the Y11 revision programme this year. 

 

How this booklet is organised 
*​ Units 1-6 match the six theory units revised in Year 11, in the order they are taught (note: the booklet numbering does not match 

the unit numbering - Unit 3 in this booklet is the newly added Unit 3 of the specification). 
*​ Unit 7 covers NEA vocabulary and Edexcel examination technique - the words and frameworks students need to write well in their 

portfolio and exam. 
*​ Words marked E (Expected) are the minimum for passing quizzes and achieving satisfactory exam marks. Words marked A 

(Aspirational) are the vocabulary of a top-band response. 

 

How vocabulary is tested 
*​ WOTC quizzes: one quiz per theory lesson throughout Y11 revision. 
*​ Seneca Learning assignments: online retrieval practice by unit, tracked on Google Classroom. 
*​ Past paper questions: timed practice on each unit during the revision sequence. 
*​ Full mock examination: 1hr 45min under near-exam conditions in Spring Term 2 (L58). 

 

How you can help at home 
Ask your son: 'What is the difference between a thermoforming and a thermosetting polymer?' 'What does Ohm's Law state and how is it 
applied?' 'What are the 6Rs?' 'What does the command word evaluate require compared to describe?' If he can answer fluently without 
notes, he knows it. The metacognitive strategies on the next page give him the most effective tools for exam preparation. 
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How to Revise Vocabulary Effectively 
In Year 11, passive re-reading is not revision. These strategies - based on what cognitive science research shows actually builds long-term 
memory - are the ones to use. 

 

1. Look, Cover, Write, Check (non-negotiable) 
Look at the word and definition. Cover both. Write from memory. Uncover and check. Repeat immediately for any you got wrong. Five 
words per session, every study session. The effort of retrieval is what builds the memory. 

 

2. Past Paper Answers Under Timed Conditions 
This is the single most effective Y11 strategy. Write a full answer to a 6-mark or 8-mark question in the time allocated (6 minutes or 8 
minutes). Mark it against the mark scheme. What is missing? This one activity is worth more than any amount of re-reading. 

 

3. The Leitner Flashcard System 
Make flashcards for every word: term on one side, definition and a Product Design example on the back. Sort into three piles: know well 
(review weekly), know fairly (every 3 days), do not know yet (every session). Focus on the third pile. This works especially well for the 
polymer names (ABS, HIPS, PET, PMMA, UF, PE) and manufacturing processes. 

 

4. SOLAR Framework 
For every unit: Scope (revision booklet), Observe (past paper question attempted without notes), Learn (deep learning notes reviewed), 
Assess (timed practice), Reflect (mark scheme comparison and PATHS target). Working through the full SOLAR cycle for one unit per 
study session is the most comprehensive approach. 

 

5. Teach It 
Explain injection moulding, or the 6Rs, or Ohm's Law out loud to a parent or carer without notes. If you hesitate or say 'sort of' more 
than once, you do not yet know it well enough. Spoken retrieval is significantly more effective than reading for long-term retention. 

 

Weekly Revision Routine 
*​ Monday: 15 mins Look-Cover-Write-Check on this week's unit vocabulary. 
*​ Tuesday: 15 mins. Attempt one 6-mark past paper question under timed conditions. Mark it. 
*​ Wednesday: 15 mins Leitner review. Focus on polymer names and properties. 
*​ Thursday: 15 mins. Write one paragraph using 5 Aspirational words in a Product Design context. 
*​ Friday: 15 mins. Teach three concepts out loud from memory. 
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Edexcel Command Words: Your Most Important Reference 
These command words appear in the Component 1 paper. Each requires a fundamentally different type of response. Misreading a 
command word can cost 4-6 marks on a single question. 

 

COMMAND WORD MARKS WHAT IT REQUIRES COMMON MISTAKE 

Identify / State / 
Name 

1-2 A precise technical term or short phrase. No 
explanation required. 

Writing a full sentence when one word is 
sufficient. 

Describe 2-4 Give characteristics, features or how a process 
works. Develop each point. 

Writing what something is used FOR instead of 
what it IS or how it WORKS. 

Explain 4-6 State a point AND give a reason/consequence. 
Use 'because', 'therefore', 'which means'. 

Listing correct facts without linking cause to 
effect. 

Calculate 2-4 Apply a formula to find a numerical answer. 
ALWAYS show: formula, substitution, answer 
with units. 

Stating only the answer without showing working 
- all marks may be lost. 

Evaluate 6-8 Weigh evidence from BOTH sides. Named 
examples. Justified final conclusion. 

One-sided answers. No conclusion. Describing 
instead of evaluating. 

Discuss 6-8 Explore a topic from multiple perspectives. 
Consider different viewpoints. Reach a 
balanced conclusion. 

Listing points without engaging with alternative 
views or reaching a conclusion. 

Justify 4-6 Give specific reasons and evidence to support 
a decision or recommendation. 

Asserting an opinion without evidence: 'ABS is 
good because it is strong' is not justification. 

 

Tier Markers - Expected and Aspirational 
Every word in this booklet is marked E (Expected) or A (Aspirational). At Year 11, every student must know every E word. A words are 
the vocabulary of a top-band Section B response - using them precisely and relevantly in extended writing is what moves marks from 5/8 
to 8/8. 
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Unit 1 - Unit 1 - New & Emerging Technologies 
Revised L39, L46-L48. Spec: 1.1.1-1.1.8, 1.4.1-1.4.3. Industry, enterprise, sustainability, people, culture, society, production techniques, 
smart & composite materials. 

Unit 1 - New & Emerging Technologies 

Word Type Definition Example in Product Design Tier 

just-in-time (JIT) noun 

A manufacturing strategy in which 
components are ordered and delivered 
only when needed, minimising storage 
costs and waste. 

JIT production allows a polymer product 
manufacturer to hold no stock of ABS sheet - 
it is delivered from the supplier on the day it is 
needed for production. 

E 

lean 
manufacturing noun 

A production approach that eliminates 
waste (time, materials, motion, defects) 
from every stage of the manufacturing 
process. 

Lean manufacturing in a polymer injection 
moulding factory means reducing cycle time, 
eliminating waiting between production stages 
and reusing polymer granule waste. 

E 

Internet of 
Things (IoT) noun 

A network of physical objects embedded 
with sensors and software that connect 
and exchange data over the internet. 

IoT technology allows a smart lamp to detect 
when a room is unoccupied and switch off 
automatically, reducing energy consumption. 

E 

crowdfunding noun 

A method of raising money from a large 
number of people (typically via the 
internet) to fund a new product or 
venture. 

The designer used Kickstarter crowdfunding to 
raise GBP15,000 from 500 backers to 
manufacture the first production run of the 
ergonomic hand controller. 

E 

life cycle analysis 
(LCA) noun 

A systematic evaluation of the 
environmental impact of a product across 
its entire life: raw material extraction, 
manufacture, use and disposal. 

LCA of an ABS phone case shows that crude 
oil extraction accounts for 35% of lifetime 
CO2 emissions, manufacture for 50%, and 
disposal for 15%. 

E 

6Rs noun 

A sustainability framework: Rethink, 
Refuse, Reduce, Reuse, Recycle, Repair - 
used to evaluate the environmental 
credentials of a product design. 

Applying the 6Rs to the polymer product: 
Reduce (minimum wall thickness), Reuse 
(standard clip fixings for disassembly), Recycle 
(pure ABS - no mixed materials that prevent 
recycling). 

E 

shape-memory 
alloy (SMA) noun 

A metal alloy that returns to a 
pre-programmed shape when heated 
above a set temperature; used in smart 
product applications. 

Nitinol shape-memory alloy is used in eyeglass 
frames - they flex when cold for comfortable 
fitting and exert a consistent grip force when 
warmed by body temperature. 

E 

piezoelectric adjective 

Describes a material that generates an 
electrical charge when mechanically 
stressed, and deforms when an electric 
charge is applied. 

A piezoelectric material in a tactile screen 
generates a tiny electrical signal when pressed, 
registering user input without requiring a 
conventional mechanical switch. 

E 

carbon footprint noun 

The total greenhouse gas emissions, 
expressed as CO2-equivalent, produced 
throughout the lifecycle of a product or 
activity. 

The carbon footprint of an injection-moulded 
ABS product includes CO2 from crude oil 
extraction in Russia, refining, pellet 
manufacture, shipping to UK and moulding. 

E 

demographic 
movement noun 

The shifting of populations between 
locations or social groups as a result of 
economic, technological or cultural 
change. 

Demographic movement from manufacturing 
regions to service-sector cities has reduced the 
pool of skilled production workers, driving 
polymer manufacturers to automate. 

E 

nanomaterial noun 

A material with structural features at the 
nanometre scale (10^-9 m) that exhibits 
properties different from the bulk 
material. 

Carbon nanotube nanomaterials are used in 
high-performance sports equipment to achieve 
exceptional stiffness-to-weight ratios that are 
unachievable with conventional carbon fibre. 

A 

conductive ink noun An ink containing electrically conductive 
particles (typically silver or carbon) that 

Conductive ink printed onto a flexible polymer 
film creates touch-sensitive controls that can A 
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Unit 1 - New & Emerging Technologies 

Word Type Definition Example in Product Design Tier 

can be printed onto flexible substrates to 
create electronic circuits. 

be incorporated into a product's surface 
without raised buttons. 
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Unit 2 - Unit 2 - Informing Design Decisions 
Revised L37-38, L40-L42. Spec: 1.2.1-1.2.4, 1.14.1-1.14.8, 1.15.1-1.15.2. Critical evaluation, ethics, LCA, 6Rs, work of designers. 

Unit 2 - Informing Design Decisions 

Word Type Definition Example in Product Design Tier 

critical 
evaluation noun 

A rigorous, evidence-based assessment of 
the strengths and weaknesses of a design, 
technology or approach, going beyond 
simple description. 

Critical evaluation of a new bioplastic for a 
phone case considers: cost (2x ABS), 
degradation time (6 months in industrial 
composter - not home conditions), and 
mechanical performance (lower impact 
resistance). 

E 

ethical sourcing noun 

Ensuring that raw materials, components 
and manufacturing processes meet agreed 
standards of fairness, worker safety and 
environmental responsibility. 

Ethical sourcing of the cotton component in a 
smart textile means verifying that no child 
labour was used and that farmers received a 
fair price. 

E 

fair trade noun 

A trading system designed to ensure 
producers in developing countries receive 
a fair minimum price for their goods and 
work in safe conditions. 

The fair trade certification on the organic 
cotton used in the product's packaging 
confirms that West African farmers received at 
least the Fairtrade minimum price regardless of 
market fluctuations. 

E 

Bauhaus noun 

An influential German design school 
(1919-1933) whose philosophy 'form 
follows function' argued that visual form 
should be determined by practical 
purpose, not decoration. 

A product designed using Bauhaus principles 
would use the minimum material necessary, 
have no applied decoration, and its appearance 
would directly reflect its internal structure and 
function. 

E 

Memphis design noun 

A radical Italian design movement of the 
1980s characterised by bright colours, 
clashing patterns, bold geometric forms 
and deliberate disregard for conventional 
'good taste'. 

A Memphis-influenced lamp design would use 
brightly coloured acrylic geometric shapes 
assembled in an intentionally asymmetric, 
playful configuration. 

E 

Modernism noun 

A broad 20th-century design philosophy 
emphasising rationality, functionality, 
simplicity of form and rejection of 
historical ornament. 

Modernist product design principles - clean 
lines, honest use of materials, absence of 
unnecessary decoration - are visible in 
products ranging from Braun radios to iPhone 
design language. 

E 

marketability noun 

The degree to which a product is 
commercially attractive and likely to sell 
successfully to its target market at a 
profitable price point. 

The marketability of the ergonomic hand 
controller depends on whether its ergonomic 
benefits justify a 40% price premium over 
standard gaming controllers to the target 25-35 
year-old gamer. 

E 

product 
disassembly noun 

Designing a product so that it can be 
easily dismantled at end of life to separate 
and recover materials for recycling or 
reuse. 

Product disassembly design for the lamp means 
using M3 screws throughout rather than 
adhesives, so the acrylic shade, ABS base and 
metal fittings can be separated and recycled 
individually. 

E 

ACCESS FM noun 
(acronym) 

Aesthetics, Cost, Customer, 
Environment, Safety, Size, Function, 
Materials - a structured framework for 
product analysis and specification writing. 

ACCESS FM analysis of the existing ergonomic 
mouse: Aesthetics (curved, tactile rubber grip), 
Cost (GBP45 retail), Customer (right-handed 
office workers), Environment (recyclable ABS 
casing). 

E 

extended 
response noun 

A longer, structured written answer to an 
examination question requiring 
evaluation, justification or analysis rather 
than simple recall. 

An 8-mark extended response evaluating the 
sustainability of ABS must cover: environmental 
impact of production, recyclability, design for 
disassembly, and an overall justified conclusion. 

E 
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Unit 2 - Informing Design Decisions 

Word Type Definition Example in Product Design Tier 

PEE structure noun 

Point-Evidence-Explain - a writing 
framework for extended examination 
responses: make a point, support it with 
evidence or example, then explain its 
significance. 

PEE structure applied to a polymer selection 
question: Point - ABS is suitable; Evidence - it 
has a tensile strength of 48 MPa and impact 
resistance of 200 J/m; Explain - this means it 
can withstand the forces applied to a hand 
controller without fracture. 

A 

evaluate verb 

An examination command word requiring 
you to weigh up evidence from multiple 
perspectives and reach a justified final 
judgement. 

'Evaluate the suitability of injection moulding 
for producing the hand controller' requires 
advantages, disadvantages, AND a justified 
conclusion about whether it is appropriate - 
not just a description of the process. 

A 

 

 

Excellence  *  Character  *  Aspiration  |  For pupils, parents and carers 



Carshalton Boys Sports College  |  Product Design  |  Year 11 Vocabulary  |  Edexcel 1DT0/1C  |  2026-2027                                      Page 10 

Unit 3 - Unit 3 - Energy, Materials, Devices & Systems  
NEW to Y11 revision: L49-L51. Spec: 1.3.1-1.3.3, 1.5.1-1.5.8, 1.6.1-1.6.3, 1.7.1-1.7.4. Energy sources, mechanical devices (MA/VR/RPM), 
electronics (Ohm's Law), programmable components. 

Unit 3 - Energy, Materials, Devices & Systems 

Word Type Definition Example in Product Design Tier 

mechanical 
advantage (MA) noun 

The ratio of load to effort in a lever or 
mechanical system; the factor by which 
the mechanism multiplies the applied 
force. MA = Load / Effort. 

A Class 2 lever with MA = 4 means a 10N 
effort lifts a 40N load. This is how a bottle 
opener works: the effort at the handle is much 
smaller than the load on the cap. 

E 

velocity ratio 
(VR) noun 

In a lever: the ratio of the distance moved 
by the effort to the distance moved by 
the load. In a gear system: the ratio of the 
driver speed to the driven speed. 

A pulley system with VR = 3 means the effort 
moves 3 times as far as the load. Higher VR 
means less effort needed but a greater distance 
to pull. 

E 

RPM calculation noun 

Calculating the output speed (RPM) of a 
gear train using the gear ratio: Output 
RPM = Input RPM x (driver teeth / driven 
teeth). 

Driver gear: 20 teeth, 300 RPM. Driven gear: 
60 teeth. Output RPM = 300 x (20/60) = 100 
RPM. The driven gear runs slower but with 
more torque. 

E 

oscillation noun 
A type of motion in which an object 
swings back and forth through a central 
point in a regular rhythm. 

A pendulum clock uses oscillation: the 
pendulum swings back and forth at a fixed 
frequency determined by its length, regulating 
the clock mechanism. 

E 

reciprocating 
motion noun 

A type of motion in which an object 
moves back and forth in a straight line, 
typically converted from rotary motion 
by a crank mechanism. 

A crank-and-slider mechanism converts the 
rotary motion of an electric motor into the 
reciprocating motion of a sewing machine 
needle. 

E 

light-dependent 
resistor (LDR) noun 

An electronic component whose 
resistance decreases as light intensity 
increases; used as a light sensor in 
electronic circuits. 

An LDR in the lamp circuit detects when 
ambient light falls below a threshold and 
automatically switches on the LED, saving 
energy in a well-lit room. 

E 

thermistor noun 

An electronic component whose 
electrical resistance changes significantly 
with temperature; used as a temperature 
sensor in electronic circuits. 

A thermistor in the hand controller circuit 
detects if the battery overheats and 
disconnects the power supply before damage 
occurs. 

E 

Ohm's Law noun 

The principle that voltage = current x 
resistance: V = I x R. Used to calculate 
current limiting resistors for LEDs and to 
analyse circuit behaviour. 

LED requires 2V forward voltage; supply is 9V; 
maximum LED current is 20mA. Resistor 
needed: R = (9-2) / 0.02 = 350 ohm. Always 
show working in the exam. 

E 

current limiting 
resistor noun 

A resistor placed in series with an LED to 
restrict current to a safe operating level, 
preventing the LED from burning out. 

Without a current limiting resistor, an LED 
connected to a 9V supply would draw far more 
than its maximum 30mA current and 
immediately fail. 

E 

flowchart noun 

A diagram using standardised symbols to 
represent a sequence of operations or 
decisions in a process or computer 
program. 

A flowchart for a smart lamp: Start -> Is LDR 
reading below threshold? -> YES: switch LED 
on -> NO: switch LED off -> Loop back to 
LDR check. 

E 

microcontroller noun 

A small, self-contained computer on a 
single chip, used to control electronic 
devices by reading inputs and controlling 
outputs according to a stored program. 

A microcontroller in a smart product reads the 
LDR input value every 100ms, compares it to a 
threshold stored in memory, and controls the 
LED brightness using pulse-width modulation. 

E 

biofuel noun 
A fuel derived from biological materials 
(plant matter, animal waste) rather than 
fossil fuels; examples include biodiesel 

Biomass biofuel is used in some manufacturing 
plants to power production equipment, 
reducing the carbon footprint of polymer 
production compared to coal-fired electricity. 

A 
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Unit 3 - Energy, Materials, Devices & Systems 

Word Type Definition Example in Product Design Tier 

from vegetable oils and biomass from 
wood or crop waste. 
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Unit 4 - Unit 4 - Material Types, Properties & Structures 
Revised L38, L43-L44, L57. Spec: 1.8-1.13. All 6 material families: metals, papers/boards, polymers core, textiles, timbers, materials in 
context. 

Unit 4 - Material Types, Properties & Structures 

Word Type Definition Example in Product Design Tier 

thermoforming 
polymer noun 

A polymer that softens when heated and 
can be remoulded; also called 
thermoplastic. Includes: acrylic, HIPS, 
ABS, PVC, PET, polyurethane, Biopol. 

Acrylic is a thermoforming polymer - it can be 
vacuum formed into a complex 3D shade shape 
when heated to approximately 160 degrees 
Celsius. 

E 

thermosetting 
polymer noun 

A polymer that sets permanently when 
heated; cannot be remoulded after 
curing. Includes: polyester resin, urea 
formaldehyde, melamine formaldehyde. 

Polyester resin is thermosetting - once it has 
cured with its hardener, it cannot be softened 
or remoulded, making it suitable for permanent 
structural GRP applications. 

E 

ABS noun 
(acronym) 

Acrylonitrile Butadiene Styrene - a hard, 
tough thermoforming polymer with high 
impact resistance and good surface finish; 
widely used for consumer product 
casings. 

ABS is used for the hand controller casing 
because it can be injection moulded into 
complex ergonomic forms, is tough enough to 
survive being dropped, and can be painted or 
textured. 

E 

acrylic (PMMA) noun 

Polymethyl methacrylate - a transparent, 
rigid thermoforming polymer with 
excellent optical clarity; available in sheet, 
rod and tube forms. 

Acrylic sheet is laser cut and line bent to form 
the lamp shade because it transmits light 
beautifully, can be engraved with decorative 
patterns, and produces a high-quality surface 
finish. 

E 

Biopol noun 

A brand name for polyhydroxybutyrate 
(PHB), a biodegradable thermoplastic 
produced by bacteria; used where 
conventional polymers are 
environmentally unacceptable. 

Biopol packaging for the lamp accessories 
decomposes in soil within 12 months, 
compared to over 400 years for conventional 
polyethylene, significantly reducing landfill 
impact. 

E 

ferrous metal noun 
A metal containing iron as a primary 
component; generally magnetic and prone 
to corrosion unless protected. 

Mild steel is a ferrous metal used for the lamp's 
threaded rod stem - it needs powder coating 
or lacquering to prevent rust in a domestic 
interior environment. 

E 

non-ferrous 
metal noun 

A metal that does not contain iron as a 
primary component; generally 
non-magnetic and more 
corrosion-resistant than ferrous metals. 

Aluminium is a non-ferrous metal used for the 
lamp base because it is lightweight, naturally 
corrosion-resistant, and can be anodised for 
both protection and decorative colour. 

E 

ductility noun 
The ability of a material to be drawn into 
wire or elongated under tensile stress 
without fracturing. 

Copper has very high ductility - it can be drawn 
into extremely fine wire for electrical cables 
without cracking, which is why virtually all 
electrical wiring is copper. 

E 

MDF noun 
(acronym) 

Medium-Density Fibreboard - a 
manufactured timber product made from 
wood fibres bonded with resin under 
heat and pressure. 

MDF is ideal for laser cutting in school 
workshops because it is dimensionally stable, 
has no grain direction, cuts cleanly, and is much 
cheaper than solid timber. 

E 

Tetra Pak noun 

A packaging laminate consisting of 
paperboard, polyethylene and aluminium 
foil layers; used for liquid-proof food and 
drink packaging. 

Tetra Pak is a composite packaging material - 
the paperboard provides structural stiffness, 
the polyethylene layers seal against moisture, 
and the aluminium foil provides a barrier 
against oxygen and light. 

E 

elastane noun 
A synthetic fibre known for its 
exceptional elasticity (stretches up to 8 
times its original length and recovers 

Elastane is blended with polyester in 
sportswear because it allows the garment to 
stretch with the body during exercise and 

E 
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Unit 4 - Material Types, Properties & Structures 

Word Type Definition Example in Product Design Tier 

fully); used in sportswear and tight-fitting 
garments. 

return to its original shape when the 
movement stops. 

materials in 
context noun 

The practice of selecting and justifying 
materials for a specific design situation, 
considering all relevant properties against 
the product's requirements. 

Materials in context for the lamp shade: acrylic 
is selected because its optical clarity (property) 
allows light transmission (function 
requirement) and its laser-cuttability (process) 
enables the decorative pattern (aesthetic 
requirement). 

A 
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Unit 5 - Unit 5 - Design Principles 
Revised L55-L56. Spec: 1.13-1.17, Appendix 1. Ergonomics, anthropometrics, design strategies, communication techniques, mathematical 
skills. 

Unit 5 - Design Principles 

Word Type Definition Example in Product Design Tier 

ergonomics noun 

The study of designing products, systems 
and environments to optimise human 
performance, comfort, safety and 
efficiency. 

Ergonomics principles applied to the hand 
controller: the grip angle is set to 110 degrees 
to match the natural wrist position, reducing 
strain during extended gaming sessions. 

E 

anthropometrics noun 

The measurement and use of human 
body dimensions to inform design 
decisions, expressed as population 
percentile data. 

Anthropometric data for hand width (5th 
percentile: 73mm, 95th percentile: 89mm) is 
used to set the maximum and minimum grip 
width of the hand controller. 

E 

percentile noun 

A statistical value indicating the point 
below which a given percentage of a 
population falls for a measured 
characteristic. 

Designing the grip width for the 5th to 95th 
percentile ensures the product is comfortable 
for 90% of the target user population without 
being unnecessarily large. 

E 

iterative design noun 

A design process based on repeated 
cycles of designing, testing, evaluating and 
refining, with each cycle producing an 
improved solution. 

The iterative design process for the lamp shade 
involved three cycles: initial CAD model (cycle 
1) -> laser cut test piece reveals scale problem 
-> revised CAD (cycle 2) -> second test 
reveals material too thin -> increase to 4mm 
(cycle 3). 

E 

user-centred 
design noun 

A design philosophy and process that 
prioritises the needs, capabilities and 
limitations of the end user at every stage 
of design and development. 

User-centred design for the hand controller 
involved interviewing 20 gamers about pain 
points before a single sketch was drawn, 
ensuring the specification was based on real 
user needs rather than designer assumptions. 

E 

design fixation noun 

A cognitive bias in which a designer 
becomes overly attached to an initial 
concept, preventing genuinely creative 
divergent thinking. 

Design fixation is avoided by setting a rule: 
generate 8 visually distinct concepts before 
evaluating any. Once a concept is selected too 
early, all subsequent thinking tends to refine 
rather than reinvent. 

E 

isometric 
projection noun 

A 3D drawing convention in which all 
three principal axes are drawn at 30 
degrees to the horizontal and to the 
same scale, creating a 3D appearance 
without perspective distortion. 

An isometric sketch of the hand controller 
communicates the full 3D form clearly to a 
manufacturer without requiring expensive 
CAD rendering - it is the fastest way to show 
3D thinking in an examination. 

E 

third angle 
orthographic noun 

The standard UK technical drawing 
convention in which views (plan, front, 
side) are arranged with the plan above, 
front view in the centre, and end view to 
the right. 

The working drawing for the lamp base uses 
third angle orthographic projection with front 
elevation, plan view and left-hand end view, 
each fully dimensioned in millimetres. 

E 

mechanical 
advantage noun 

The factor by which a lever or mechanical 
system multiplies the applied force. MA = 
Load divided by Effort. 

A bottle opener with a lever arm ratio of 5:1 
has a mechanical advantage of 5 - a 10N effort 
removes a cap requiring 50N of opening force. 

E 

velocity ratio noun 
In a lever: the ratio of effort movement 
distance to load movement distance. In 
gears: Input RPM divided by Output RPM. 

A gear pair with 15 driver teeth and 45 driven 
teeth has a velocity ratio of 3:1 - the output 
shaft runs at one third the input speed but with 
three times the torque. 

E 

contextual 
challenge noun The annual brief released by Edexcel on 

1st June of Year 10, providing the design 
Students receive the contextual challenge on 
1st June and must investigate a design E 
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Unit 5 - Design Principles 

Word Type Definition Example in Product Design Tier 

context within which all GCSE NEA work 
must be situated. 

opportunity within the theme independently - 
no design work may begin before release date. 

cross-sectional 
area noun 

The area of a 2D shape that results from 
cutting through a 3D object 
perpendicular to its length; used in 
material quantity calculations. 

To calculate how many 50mm-diameter acrylic 
rods can be cut from a 300x300mm sheet: 
cross-sectional area of rod = pi x 25^2 = 
1963mm2. Sheet area = 90,000mm2. Maximum 
rods = 90,000 / 1963 = 45 (theoretical). 

A 
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Unit 6 - Unit 6 - Polymers Specialist (Section B, 60 marks) 
Revised L43-L45, L52-L54. Spec: 4.2-4.8. The most heavily weighted unit. Sources, properties, selection, forces/stresses, stock forms, 
manufacturing, specialist techniques, surface finishes. 

Unit 6 - Polymers Specialist (Section B, 60 marks) 

Word Type Definition Example in Product Design Tier 

injection 
moulding noun 

A polymer manufacturing process in 
which molten polymer is injected under 
high pressure into a closed steel mould 
and allowed to cool and solidify. 

Injection moulding is used for the hand 
controller casing because the high mould cost 
(GBP80,000+) is justified at mass production 
volumes - unit cost falls to approximately 
GBP0.30 per shell. 

E 

vacuum forming noun 

A thermoforming process in which a 
heated polymer sheet is drawn over a 
mould using vacuum pressure applied 
from below. 

The packaging tray for the lamp is vacuum 
formed from 1.5mm HIPS sheet over a positive 
mould - each cycle takes 45 seconds, making it 
suitable for batch production volumes. 

E 

extrusion noun 

A polymer manufacturing process in 
which molten polymer is forced 
continuously through a shaped die to 
produce long sections of constant 
cross-section. 

Acrylic rods, tubes and sheets are produced by 
extrusion - the shape of the die determines the 
cross-sectional profile and the continuous 
length is cut to the required size. 

E 

blow moulding noun 

A polymer manufacturing process in 
which a heated polymer tube (parison) is 
clamped in a mould and air is blown in to 
expand it against the mould walls. 

Blow moulding is used to manufacture the 
hollow ABS handle of the lamp - the process 
creates a seamless hollow form that would be 
impossible to injection mould in one piece. 

E 

line bending noun 

A thermoforming technique in which a 
thermoplastic sheet is heated along a 
narrow strip and then bent to the 
required angle. 

The acrylic lamp shade is produced by line 
bending - the sheet is placed over the heating 
element for 90 seconds until soft, then carefully 
bent to 90 degrees over a former. 

E 

plasticity noun 

The property of a material that allows it 
to be permanently deformed without 
fracture; the basis of all thermoforming 
manufacturing processes. 

ABS has high plasticity when heated - it can be 
vacuum formed into complex 3D shapes 
without tearing because the material flows into 
the mould without fracturing. 

E 

ecological 
footprint noun 

The total environmental impact of a 
product, measured across its entire 
lifecycle including extraction, 
manufacture, use and disposal. 

The ecological footprint of an ABS 
injection-moulded product includes: crude oil 
extraction in Saudi Arabia, long-distance 
shipping to UK, high-energy moulding, and 
problematic recycling due to carbon black 
pigment. 

E 

Tensol cement noun 

A solvent-based acrylic adhesive that 
creates a permanent chemical weld 
between two acrylic components by 
dissolving and fusing their surfaces 
together. 

Tensol cement creates an invisible joint in the 
acrylic shade because it dissolves the surface of 
both components and they fuse into a single 
piece - the joint is actually stronger than the 
parent material. 

E 

compression noun 
A pushing or squeezing force that acts on 
a material and tends to shorten it along 
the axis of force application. 

The base of the lamp is in compression under 
the combined weight of the shade and stem. 
ABS has a compressive strength of 
approximately 86 MPa - far exceeding the 
forces applied. 

E 

triangulation noun 

A structural technique in which diagonal 
members are added to a frame to make it 
rigid and resist shear forces; 
triangle-based geometry cannot be 

Adding triangular gussets to the internal 
corners of the polymer lamp base frame 
prevents it from distorting under the lateral 
forces applied when the lamp is moved. 

E 
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Unit 6 - Polymers Specialist (Section B, 60 marks) 

Word Type Definition Example in Product Design Tier 

deformed without changing the length of 
a member. 

GRP pigment noun 

A colouring agent mixed into polyester 
resin or gel coat before moulding, 
producing a colour that is integral to the 
polymer matrix rather than a surface 
coating. 

GRP pigment is added to the polyester resin in 
the mould cavity before casting - the result is a 
coloured product whose colour cannot chip or 
fade because it runs through the full thickness 
of the material. 

E 

built-in 
obsolescence noun 

A design strategy in which a product is 
intentionally designed to have a limited 
lifespan, stimulating repeat purchases 
when the product fails or becomes 
unfashionable. 

Critics argue that injection-moulded polymer 
consumer electronics use built-in obsolescence 
- the use of proprietary fixings makes repair 
uneconomical, and fashion-driven colour 
changes make older models appear dated. 

A 
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Unit 7 - NEA & Examination Technique 
Applied throughout Y11. The vocabulary of GCSE NEA assessment, Edexcel command words, mark scheme analysis and examination 
strategy. 

NEA & Examination Technique 

Word Type Definition Example in Product Design Tier 

iterative design 
process noun 

A design approach in which the designer 
repeatedly cycles through designing, 
making, testing and evaluating, using each 
cycle to improve the previous solution. 

The iterative design process in the NEA means 
that sketch models, Onshape CAD models and 
prototype testing all generate evidence of 
development - not just a final product. 

E 

product 
specification noun 

A precise, measurable list of 
requirements that a design solution must 
meet, derived from user research and 
used throughout the design process to 
evaluate decisions. 

A strong Y11 NEA specification has 8+ criteria, 
each measurable (e.g. 'must weigh less than 
200g') and justified with reference to user 
research or relevant standards. 

E 

design 
development noun 

The process of taking initial ideas further 
through refinement, testing and 
adaptation until a final chosen design is 
reached. 

Evidence of design development in the NEA 
includes: annotated changes between design 
versions, Onshape CAD model iterations with 
screenshots, and written justifications for each 
change made. 

E 

Onshape noun 
A professional-grade, browser-based 
parametric CAD software used for 3D 
product modelling in the GCSE NEA. 

The Onshape 3D model of the lamp is used to 
check proportions, test virtual assembly and 
generate dimensioned screenshots for the 
working drawing - linking digital design to 
physical manufacture. 

E 

SOLAR noun 
(acronym) 

Scope, Observe, Learn, Assess, Reflect - 
the revision framework used in Year 11 
Product Design to structure theory 
revision sessions. 

SOLAR applied to Unit 6 polymers: Scope - 
complete revision booklet tasks; Observe - 
attempt a past paper question; Learn - deep 
learning session on injection moulding; Assess - 
timed Section B practice; Reflect - mark 
scheme review and PATHS target. 

E 

Section A noun 

The core section of the Edexcel 
Component 1 examination: 40 marks, 
covering all topics 1.1-1.17. Answered by 
all students. 

Section A of the Component 1 paper includes 
a mixture of short-answer (1-2 marks), explain 
(4-6 marks) and extended open-response (8 
marks) questions on topics from all 6 core 
units. 

E 

Section B noun 

The specialist section of the Edexcel 
Component 1 examination: 60 marks, 
covering polymer specialist topics 4.1-4.8. 
The highest-weighted section of the 
paper. 

Section B questions are typically structured 
around a product design context: 'A 
manufacturer is designing a [named product] 
using ABS. Evaluate the suitability of injection 
moulding for producing this product.' 

E 

command word noun 
A verb in an examination question that 
specifies the type and cognitive level of 
response required. 

The command word 'evaluate' requires both 
sides of an argument and a final justified 
conclusion. The command word 'describe' 
requires characteristics and features only - 
adding evaluation wastes time and gains no 
marks. 

E 

calculate verb 

An Edexcel command word requiring the 
use of a mathematical formula or 
procedure to find a numerical answer. 
Always show working. 

'Calculate the mechanical advantage of the 
lever.' MA = Load / Effort = 120N / 40N = 3. 
Always show the formula, the substitution and 
the final answer with units. 

E 

evaluate verb An Edexcel command word requiring 
consideration of evidence from multiple 

'Evaluate the use of recycled ABS for this 
product.' Must include: advantages of recycled 
ABS (lower cost, lower embodied carbon), 

E 
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NEA & Examination Technique 

Word Type Definition Example in Product Design Tier 

perspectives and a final, justified 
conclusion or recommendation. 

disadvantages (reduced mechanical properties, 
colour variation, contamination risk), AND a 
conclusion stating whether it is suitable for this 
specific product context. 

PATHS noun 
(acronym) 

Positive comment, Attainment grade, 
Target to improve, How to achieve it, 
Student response - the department's 
structured feedback model used after 
every assessment. 

After receiving PATHS feedback on the Unit 6 
mock Section B, the student writes a green-pen 
response to their target: 'I need to link 
injection moulding to the correct scale of 
production in every answer.' 

E 

mark scheme noun 

The official Edexcel document that 
specifies the content, vocabulary and 
response structure required to gain each 
mark level. 

Reading the mark scheme after attempting a 
past paper question is one of the most effective 
revision strategies: it shows not just what was 
required, but how Edexcel expects it to be 
expressed. 

A 
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