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A Note for Parents and Carers 
Welcome to your son's Year 10 Product Design vocabulary booklet. This document supports the Pearson Edexcel GCSE (9-1) Design & 
Technology qualification (1DT0/1C - Polymers), which is examined in Year 11 through a 1 hour 45 minute written examination 
(Component 1, 50%) and a coursework portfolio (Component 2 NEA, 50%). 

 

What makes Year 10 Product Design distinctive 
Unlike most GCSE subjects, all six theory units are taught and individually assessed in Year 10. This means your son will be formally tested 
on every area of the specification before Year 11 begins - leaving Year 11 free for NEA coursework production and examination revision. 
Each of the six assessments uses the same PATHS feedback model: Positive comment, Attainment mark, Target to improve, How to 
achieve it, Student response. Your son will receive detailed written feedback after each assessment. 

 

How this booklet is organised 
The booklet has seven units, one for each specification unit (Units 5, 1, 2, 3, 4, 6 - in teaching order) plus a final unit on Design 
Communication and NEA vocabulary. Within each unit, words are marked: 

*​ Expected (E) - every Year 10 student must know, spell and use these correctly by the end of the unit. These are the minimum for 
passing the WOTC quizzes and achieving a satisfactory mark on unit assessments. 

*​ Aspirational (A) - stretch vocabulary for students aiming for the highest exam marks. These are the words of an experienced 
designer. Using them accurately in extended response answers is what pushes marks from 5/8 to 8/8. 

 

How vocabulary is tested in Year 10 
*​ WOTC quiz: one 10-question Google Form quiz per theory lesson - 34 quizzes across the year. 
*​ 6 unit assessments: one formal written assessment per unit (40-60 mins), covering all vocabulary and concepts from that unit. 
*​ GCSE written examination (Y11): the Component 1 exam tests vocabulary directly - students who cannot recall 'injection 

moulding', 'LCA' or 'mechanical advantage' under timed conditions will lose marks even if they understand the concepts. 

 

How you can help at home 
Ask your son: 'What is the difference between ergonomics and anthropometrics?' 'What does Ohm's Law state?' 'What are the 6 Rs?' 
'What is the difference between a thermoforming and a thermosetting polymer?' If he can answer fluently without looking, he knows it. 
The metacognitive strategies on the next page give him the most effective tools for learning vocabulary to long-term memory. 

 

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



Carshalton Boys Sports College  |  Product Design  |  Year 10 Vocabulary  |  Edexcel 1DT0/1C  |  2026-2027                                      Page 4 

How to Learn Vocabulary by Heart 
Knowing a word means being able to use it correctly in a timed examination, in a spoken explanation to a teacher, and in a written 
evaluation of a product design. Below are five strategies that build this kind of fluency. 

 

1. Look, Cover, Write, Check 
The single most important strategy. Look at the word and its definition. Cover both. Write from memory. Uncover and check. For any 
word you got wrong: repeat immediately. The effort of retrieval is what builds the memory - copying does not work. 

 

2. The Leitner Flashcard System 
Make flashcards: word/term on one side, definition and a Product Design example on the other. Sort into three piles: 

*​ Pile 1: review every day. Words you do not yet know. 
*​ Pile 2: review every 3 days. Words you got right once. 
*​ Pile 3: review once a week. Words you got right twice in a row. 

This is particularly effective for the many acronyms in Product Design: LCA, ACCESS FM, ABS, PVC, PET, HIPS, CFRP, GRP, JIT, IoT, MA, 
VR, MDF. Make one card per acronym. 

 

3. Dual Coding 
For every process or material word, draw a small sketch alongside the definition. A sketch of an injection moulding machine cross-section 
next to 'injection moulding' is worth ten readings of the text. The brain encodes images and language together - exploit both. 

 

4. Apply the Word in a Sentence 
A word you have used correctly in a sentence is a word you own. For every Aspirational word, write one sentence using it accurately in a 
Product Design context. Then use it in your next PATHS assessment answer. Aspirational vocabulary used correctly and precisely in 
extended writing consistently produces higher marks in the Edexcel mark scheme. 

 

5. Teach It 
Explain the concept out loud to a parent, carer or friend without notes. If you can explain what injection moulding involves, what an 
ecological footprint is, and how Ohm's Law is applied, in 60 seconds each without hesitation, you genuinely know them. 

 

A Weekly Routine That Works 
*​ Monday: 15 mins Look-Cover-Write-Check on this week's WOTC quiz topic. 
*​ Wednesday: 15 mins Leitner system review. Focus on acronyms. 
*​ Friday: 15 mins. Write one 6-mark answer using as many vocabulary words as possible. Mark it yourself. 
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Tier Markers - Expected and Aspirational 
Every word in this booklet is marked in the right-hand column: 

 

E - Expected 

Every Year 10 student must know, spell and use these words by 
the end of the unit. The minimum for passing WOTC quizzes 
and achieving a satisfactory mark on unit assessments. 

A - Aspirational 
Stretch words for students aiming for the highest marks on unit 
assessments and the Component 1 written examination. Using 
these accurately in extended response answers demonstrates 
expert-level understanding. 

 

How vocabulary maps to the Edexcel mark scheme 
The Edexcel Component 1 mark scheme uses three marking levels. Level 1 responses recall facts correctly but use imprecise vocabulary. 
Level 2 responses explain using correct technical terms. Level 3 responses evaluate using precise specialist vocabulary with specific named 
examples and justified conclusions. A student who deploys Aspirational vocabulary accurately and relevantly will consistently score at 
Level 3. 

For 6-mark and 8-mark extended response questions, the difference between Level 2 and Level 3 is almost always vocabulary and 
specificity. 'The material is strong' is Level 1. 'The polymer has high tensile strength and compressive strength, making it suitable for a 
load-bearing application' is Level 3. 
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Unit 5 - Design Principles 
HT1. Assessed L9. Spec: 1.14.5, 1.16, 1.17. Ergonomics, anthropometrics, inclusive design, design strategies, communication techniques, 
mathematical skills in D&T. 

Unit 5 - Design Principles 

Word Type Definition Example in Product Design Tier 

ergonomics noun 

The study of designing products, systems 
and environments to fit the physical and 
cognitive needs of the people who use 
them. 

The hand controller must be designed using 
ergonomics principles to ensure it fits the hand 
comfortably during extended use. 

E 

anthropometrics noun 
The use of human body measurement 
data to inform design decisions, often 
expressed as percentile data. 

Anthropometric data shows that the 5th 
percentile adult hand width is 73mm - any hand 
controller wider than this will be comfortable 
for 95% of users. 

E 

percentile noun 
A statistical measure showing the value 
below which a given percentage of people 
in a group fall. 

Designing for the 5th to 95th percentile means 
the product is comfortable for 90% of the 
target population. 

E 

inclusive design noun 

Designing products and environments 
that can be used by as many people as 
possible, regardless of age, disability or 
other characteristics. 

An inclusive design approach to the hand 
controller avoids small buttons that would 
exclude users with limited fine motor control. 

E 

universal design noun 

The design of products and environments 
to be usable by all people, to the greatest 
extent possible, without the need for 
adaptation. 

The seven principles of universal design include 
equitable use, flexibility in use and simple and 
intuitive operation. 

E 

user-centred 
design noun 

A design approach in which the needs, 
wants and limitations of the end user are 
prioritised at every stage of the design 
process. 

User-centred design means conducting user 
research before generating ideas, not after - 
the research drives the specification. 

E 

primary research noun 
Research conducted directly by the 
designer through surveys, interviews, 
observations or product testing. 

Primary research for the hand controller 
project includes a questionnaire about grip 
preferences sent to the target user group. 

E 

secondary 
research noun 

Research based on existing sources such 
as published data, websites, books or 
previous studies. 

Secondary research uses published 
anthropometric data tables to identify the hand 
dimensions of the 5th and 95th percentile 
adult. 

E 

iterative design noun 

A design process involving repeated 
cycles of designing, testing, evaluating and 
refining, with each cycle improving on the 
last. 

The iterative design process for the hand 
controller went through three card prototype 
cycles before the final form was confirmed. 

E 

design fixation noun 

A cognitive bias in which a designer 
becomes overly attached to an initial idea, 
limiting their ability to generate genuinely 
different concepts. 

Design fixation is avoided by generating at least 
8 visually distinct concepts before evaluating 
any of them. 

E 

orthographic 
projection noun 

A technical drawing method that shows a 
3D object from multiple 2D views (front, 
plan, side) without perspective distortion. 

The working drawing uses third angle 
orthographic projection with front view, plan 
view and end elevation, all fully dimensioned. 

E 

isometric 
projection noun 

A 3D drawing technique in which all 
three axes are drawn at 30 degrees from 
the horizontal and to the same scale. 

An isometric sketch of the hand controller 
clearly communicates the 3D form to a 
manufacturer without requiring CAD software. 

E 

ACCESS FM noun 
(acronym) 

Aesthetics, Cost, Customer, 
Environment, Safety, Size, Function, 

Access FM analysis of the existing hand 
controller reveals that the ergonomic grip E 
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Unit 5 - Design Principles 

Word Type Definition Example in Product Design Tier 

Materials - a framework for product 
analysis and specification writing. 

(Size, Customer) is the strongest design 
feature. 

design 
specification noun 

A precise, measurable list of 
requirements that a product must meet, 
derived from research and used to 
evaluate design solutions. 

The design specification states: 'The hand 
controller must be held comfortably by 95% of 
the target user population without causing 
hand fatigue after 20 minutes of use.' 

E 

oblique 
projection noun 

A simple 3D drawing technique in which 
the front face is drawn true-to-size and 
the receding sides are drawn at 45 
degrees. 

An oblique projection gives a quick 3D 
impression of a box-like product when time is 
limited and an isometric is not needed. 

A 

mechanical 
advantage noun 

The ratio of load to effort in a lever or 
mechanical system; indicates how much 
force multiplication the mechanism 
provides. 

A class 2 lever with a mechanical advantage of 
3 means an effort of 10N can lift a load of 30N. A 
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Unit 1 - New & Emerging Technologies 
HT2. Assessed L19. Spec: 1.1.1-1.1.8. Industry & enterprise, sustainability, people, culture & society, production techniques & systems. 

Unit 1 - New & Emerging Technologies 

Word Type Definition Example in Product Design Tier 

just-in-time (JIT) noun 

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

Toyota pioneered just-in-time production to 
eliminate the waste of holding large inventories 
of parts waiting to be used. 

E 

lean 
manufacturing noun 

A production philosophy that aims to 
eliminate waste (time, materials, motion, 
inventory, defects) from every stage of 
the manufacturing process. 

The lamp manufacturer adopted lean 
manufacturing principles, reducing material 
waste by 30% and cutting production lead 
times by 20%. 

E 

mass production noun 

Manufacturing large quantities of identical 
products using assembly lines and 
automated processes; a one-off setup 
cost is spread across many units. 

The injection moulded lamp shade is 
manufactured by mass production - the mould 
cost GBP50,000 but each shade costs only 
GBP0.20 to produce. 

E 

batch production noun 

Manufacturing a specific quantity of 
identical products as a group (batch), 
then reconfiguring the production line for 
a different product. 

The specialist polymer supplier produces 
acrylic sheet in batches of 500 sheets, then 
reconfigures the extruder for a different colour 
or thickness. 

E 

crowdfunding noun 
A method of raising capital by collecting 
small contributions from a large number 
of people, typically via an online platform. 

The design student used Kickstarter 
crowdfunding to raise GBP15,000 to produce 
the first 500 units of their ergonomic hand 
controller. 

E 

Internet of 
Things (IoT) noun 

The network of physical objects (devices, 
vehicles, appliances) embedded with 
sensors and software that connect and 
exchange data over the internet. 

A smart lamp using the Internet of Things can 
be controlled remotely via a smartphone app 
and adjust its brightness automatically based on 
ambient light. 

E 

carbon footprint noun 

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

The carbon footprint of a polymer product 
includes emissions from crude oil extraction, 
refining, manufacturing, transportation and 
disposal. 

E 

6 Rs noun 

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

Applying the 6 Rs to the lamp design: Reduce 
(minimum material thickness), Reuse (standard 
fittings), Recycle (acrylic shade is fully 
recyclable). 

E 

life cycle analysis 
(LCA) noun 

A systematic evaluation of a product's 
environmental impact across all stages of 
its life: raw material extraction, 
manufacture, use and disposal. 

Life cycle analysis of the ABS hand controller 
shows that the manufacturing stage accounts 
for 60% of total energy consumption. 

E 

demographic 
movement noun 

The shifting of populations from one 
location or social group to another, 
affecting where products are designed, 
made and sold. 

Demographic movement from rural to urban 
areas in China has created a large urban 
consumer market for smart home products. 

E 

standardised 
components noun 

Parts manufactured to a consistent 
specification that can be used 
interchangeably across different products 
or production runs. 

Standardised components such as M3 screws, 
standard LED holders and DIN rail terminals 
reduce manufacturing cost and simplify 
assembly. 

E 

built-in 
obsolescence noun 

A deliberate design strategy in which a 
product is designed to have a limited 
lifespan, encouraging consumers to 
purchase replacements. 

Critics argue that smartphone manufacturers 
use built-in obsolescence - slow software 
updates and non-replaceable batteries - to 
accelerate the replacement cycle. 

A 
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Unit 2 - Informing Design Decisions 
HT2. Assessed L24. Spec: 1.2, 1.14, 1.15. Critical evaluation, ethics, LCA, 6 Rs, work of designers, product analysis. 

Unit 2 - Informing Design Decisions 

Word Type Definition Example in Product Design Tier 

critical 
evaluation noun 

A systematic, evidence-based assessment 
of the strengths and weaknesses of a 
design, technology or approach. 

Critical evaluation of the ergonomic hand 
controller considers not just whether it is 
comfortable, but whether it can be 
manufactured at a price the target user will pay. 

E 

ethical sourcing noun 

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

Ethical sourcing of copper for the lamp's 
electrical components means verifying that 
mining operations do not use child labour or 
cause irreversible habitat destruction. 

E 

fair trade noun 

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

The fair trade certification on the cotton used 
in the product's packaging ensures farmers in 
West Africa received a minimum price 
regardless of market fluctuations. 

E 

carbon offsetting noun 

Compensating for carbon dioxide 
emissions by funding an equivalent 
reduction in emissions elsewhere, such as 
through reforestation projects. 

The product manufacturer uses carbon 
offsetting to neutralise the carbon footprint of 
shipping products from the factory in China to 
the UK market. 

E 

design 
movement noun 

A collective philosophy or style of design, 
shared by a group of designers, 
characterised by specific aesthetic, 
material and functional principles. 

The Bauhaus design movement (1919-1933) 
championed the principle 'form follows 
function' - the visual form of a product should 
be determined entirely by its practical purpose. 

E 

marketability noun 
The degree to which a product is likely to 
be attractive and commercially successful 
to its target market. 

The marketability of the lamp design depends 
on whether the Art Deco aesthetic appeals to 
the target user group and whether the price 
point is competitive. 

E 

green design noun 

A design approach that prioritises 
environmental responsibility throughout a 
product's lifecycle, minimising energy and 
material use, pollution and waste. 

Green design principles applied to the lamp 
project: using recyclable acrylic for the shade, 
FSC-certified timber for the base, and LED 
(low energy) lighting. 

E 

social footprint noun 

The impact of a product or manufacturing 
process on people: working conditions, 
wages, community displacement, access 
and equity. 

The social footprint of acrylic production 
includes the working conditions of oil field 
workers in Saudi Arabia and polymer factory 
workers in South-East Asia. 

E 

Bauhaus noun 

An influential German design school 
(1919-1933) whose philosophy - 'form 
follows function' - revolutionised 
20th-century design and is still widely 
influential. 

A lamp designed in the Bauhaus tradition 
would use simple geometric forms, primary 
colours and no surface decoration - every 
element would serve a functional purpose. 

E 

Art Deco noun 

A design movement of the 1920s-30s 
characterised by bold geometric patterns, 
rich colours, metallic finishes and a 
celebration of modernity. 

An Art Deco lamp design would feature 
stepped geometric forms, gold or chrome 
metallic finishes and symmetrical pattern on 
the shade. 

E 

Memphis design noun 

A radical Italian design movement of the 
1980s characterised by bright colours, 
clashing patterns, bold geometric forms 
and playful irreverence. 

A Memphis-style lamp would use asymmetric, 
brightly coloured geometric forms that 
prioritise visual impact over functional 
efficiency. 

E 

product 
disassembly noun 

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

Product disassembly design for the lamp means 
using mechanical fixings (screws) rather than 
adhesives wherever possible, so components 
can be separated for recycling. 

A 
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Unit 3 - Energy, Materials, Devices & Systems 
HT3. Assessed L35. Spec: 1.3-1.7. Energy, smart materials, 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 

velocity ratio 
(VR) noun 

The ratio of the distance moved by the 
effort to the distance moved by the load 
in a mechanical system; also the ratio of 
the input speed to the output speed. 

A pulley system with a velocity ratio of 3 
means the effort moves 3 times as far as the 
load, but the force required is only one third of 
the load. 

E 

shape-memory 
alloy (SMA) noun 

A metal alloy that returns to a 
pre-programmed shape when heated, 
used in smart applications where a 
material needs to change form in 
response to temperature. 

Nitinol shape-memory alloy is used in 
orthodontic braces - it flexes when cold (fitting 
is easier) and exerts a consistent force when 
warmed by body heat. 

E 

piezoelectric adjective 

Describes a material that generates an 
electrical charge when mechanically 
stressed (squeezed or bent) and vice 
versa; used in sensors and actuators. 

Piezoelectric materials in a tactile screen 
generate a tiny electrical pulse when pressed, 
registering touch without requiring a 
conventional switch. 

E 

nanomaterial noun 

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

Carbon nanotube nanomaterials are used in 
advanced sports equipment to achieve 
exceptional strength-to-weight ratios 
impossible with conventional carbon fibre. 

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 ambient 
light levels and automatically adjusts the LED 
brightness using a microcontroller. 

E 

thermistor noun 

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

A thermistor in a product's overheating 
protection circuit detects when the motor 
temperature exceeds a safe threshold and 
switches it off. 

E 

Ohm's Law noun 
The principle that the voltage across a 
component equals the current through it 
multiplied by its resistance: V = I x R. 

Ohm's Law: if an LED requires 2V and the 
supply is 9V, the voltage drop across the 
current limiting resistor must be 7V. If the LED 
current is 20mA, R = 7/0.02 = 350 ohm. 

E 

current limiting 
resistor noun 

A resistor placed in series with an LED or 
other component to restrict the current 
to a safe level. 

Without a current limiting resistor, the LED 
would draw too much current and immediately 
burn out. R = (Vs - Vf) / If. 

E 

flowchart noun 

A diagrammatic representation of a 
sequence of operations or decisions in a 
process or computer program, using 
standardised symbols. 

A flowchart for the programmable lamp circuit 
shows: Start -> Is the LDR reading below 
threshold? -> YES: switch LED on -> NO: 
switch LED off -> Loop. 

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 programmed 
sequence. 

A microcontroller in the lamp reads the LDR 
input, processes the value against a threshold, 
and controls the LED brightness using 
pulse-width modulation. 

E 

composite 
material noun 

A material made from two or more 
constituent materials with different 
properties, combined to produce a 
material with characteristics superior to 
either component alone. 

Carbon fibre reinforced polymer (CFRP) is a 
composite material: carbon fibres provide 
tensile strength and the polymer matrix 
transfers loads between fibres. 

E 

analogue input noun An input to an electronic system that 
varies continuously over a range of values 

The LDR provides an analogue input to the 
microcontroller - a varying voltage between 0V A 
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Unit 3 - Energy, Materials, Devices & Systems 

Word Type Definition Example in Product Design Tier 

(e.g. a voltage from an LDR), as opposed 
to a digital input which is simply on or off. 

and 5V representing the full range of light 
levels. 
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Unit 4 - Material Types, Properties & Structures 
HT3-4. Assessed L44. 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 reshaped repeatedly; also called 
thermoplastic. Examples: acrylic, ABS, 
HIPS, PVC, PET, polyurethane. 

Acrylic is a thermoforming polymer - it can be 
heated and bent using a line bender, and any 
acrylic offcuts can be re-ground and 
remoulded. 

E 

thermosetting 
polymer noun 

A polymer that sets irreversibly when 
heated; once cured, it cannot be 
resoftened. Examples: polyester resin, 
urea formaldehyde, melamine 
formaldehyde. 

Urea formaldehyde is a thermosetting polymer 
used for electrical fittings - it will not soften 
when heated, which is essential for safety. 

E 

ABS noun 
(acronym) 

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

The hand controller casing is ABS - it can be 
injection moulded into complex forms, is tough 
enough to survive being dropped, and accepts 
paint well. 

E 

acrylic (PMMA) noun 

Polymethyl methacrylate - a transparent 
thermoforming polymer with excellent 
optical clarity, available in sheet, rod and 
tube; widely used for display and lighting 
applications. 

The lamp shade is laser cut from 3mm clear 
acrylic sheet because acrylic transmits and 
diffuses light beautifully and can be engraved 
with decorative patterns. 

E 

ferrous metal noun 
A metal that contains iron as a primary 
component and is generally magnetic and 
prone to corrosion unless protected. 

Mild steel is a ferrous metal used for the lamp's 
threaded rod stem - it needs a surface finish 
(powder coating or lacquer) to prevent rust. 

E 

non-ferrous 
metal noun 

A metal that does not contain significant 
iron; generally non-magnetic and more 
resistant to corrosion than ferrous 
metals. 

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

E 

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

Copper has high ductility - it can be drawn into 
very fine wire for electrical cables without 
cracking. 

E 

malleability noun 
The ability of a material to be hammered, 
pressed or rolled into thin sheets without 
fracture. 

Gold has exceptional malleability and can be 
beaten into gold leaf just 0.1 micrometres 
thick. 

E 

hardwood noun 

Timber from broadleaved, usually 
deciduous trees; typically (though not 
always) harder and denser than 
softwoods. 

Oak is a hardwood used for furniture and 
flooring where durability is critical; its 
interlocked grain makes it resistant to splitting. 

E 

softwood noun 
Timber from coniferous (cone-bearing) 
trees; typically less dense than hardwood 
and more readily available. 

Pine is a softwood used for the lamp base 
because it is cheaper and easier to work than 
hardwood, and takes stain and paint well. 

E 

MDF noun 
(acronym) 

Medium-Density Fibreboard - a 
manufactured timber product made by 
breaking down hardwood or softwood 
residuals into fibres and bonding with 
resin. 

MDF is ideal for laser cutting - it is 
dimensionally stable, has no grain direction, is 
cheap and produces very clean edges under the 
laser beam. 

E 

foil-lined board noun 

A packaging board with an aluminium foil 
inner layer bonded to paperboard and 
polyethylene, used for liquid-proof food 
packaging. 

Tetra Pak is a foil-lined board packaging: the 
aluminium foil provides a barrier against light 
and oxygen to preserve the contents. 

A 
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Unit 6 - Polymers Specialist 
HT5. Assessed L73. Spec: 4.1-4.8. Sources/origins, working properties, ecological footprint, selection factors, forces/stresses, stock forms, 
manufacturing processes, surface finishes. 

Unit 6 - Polymers Specialist 

Word Type Definition Example in Product Design Tier 

injection 
moulding noun 

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

Injection moulding is used for mass-producing 
the ABS hand controller casing - the mould 
costs GBP80,000 but each unit costs only 30p 
to produce. 

E 

vacuum forming noun 
A thermoforming process in which a 
heated polymer sheet is drawn over a 
mould by applying a vacuum below it. 

The packaging tray for the lamp is vacuum 
formed from 1.5mm HIPS sheet over a positive 
mould, taking just 45 seconds per cycle. 

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 produce hollow 
polymer forms such as plastic bottles, 
containers and the hollow decorative base of 
some lamps. 

E 

extrusion noun 

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

Acrylic rods, tubes, sheets and profiles are 
produced by extrusion - the shape of the die 
determines the cross-sectional profile of the 
extruded product. 

E 

line bending noun 

A thermoforming technique in which a 
strip of thermoplastic sheet is heated 
along a narrow strip by a heating element 
and then bent to a specific angle. 

The acrylic lamp shade is produced by line 
bending a flat sheet: the sheet is heated along 
the bend line and carefully bent to the desired 
angle. 

E 

ecological 
footprint noun 

The total environmental impact of a 
product or activity, measured in terms of 
the land and water area required to 
sustain it and absorb its waste. 

The ecological footprint of an ABS polymer 
product includes the environmental cost of 
crude oil extraction in Saudi Arabia, polymer 
refining and the energy used in injection 
moulding. 

E 

Tensol cement noun 

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

Tensol cement is used to join the acrylic shade 
panels - unlike ordinary glue, it creates an 
invisible joint as strong as the parent material. 

E 

compression noun 
A pushing or squeezing force acting on a 
material, tending to shorten it along the 
axis of the applied force. 

The base of the lamp is in compression under 
the weight of the shade and stem - a polymer 
with high compressive strength such as ABS is 
required. 

E 

tension noun 
A pulling or stretching force acting on a 
material, tending to elongate it along the 
axis of the applied force. 

The lamp stem is in tension when the shade is 
suspended from it - any joins must be stronger 
than the tensile load they will carry. 

E 

plasticity noun 
The property of a material that allows it 
to be permanently deformed without 
fracture under stress. 

ABS has high plasticity when heated - it can be 
vacuum formed into complex 3D shapes 
without cracking or tearing. 

E 

Biopol noun 

A brand name for polyhydroxybutyrate 
(PHB), a biodegradable polymer 
produced by bacteria; used as an 
environmentally responsible alternative to 
conventional polymers. 

Biopol packaging for the lamp accessories 
decomposes in soil within 12 months, 
compared to 400+ years for conventional 
polyethylene. 

E 

GRP pigment noun 
Glass Reinforced Polymer (or Polyester) 
pigment - a colouring agent for polyester 
resin that produces a colour that is 

GRP pigment is mixed directly into the 
polyester resin before casting, producing a 
coloured component that cannot chip or fade 
because the colour goes all the way through. 

A 
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Unit 6 - Polymers Specialist 

Word Type Definition Example in Product Design Tier 

integral to the surface rather than a 
surface coating. 
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Unit 7 - Design Communication & NEA Vocabulary 
Applied throughout all projects. The vocabulary of design drawing, presentation, portfolio work and GCSE NEA assessment. 

Design Communication & NEA Vocabulary 

Word Type Definition Example in Product Design Tier 

annotated sketch noun 

A freehand drawing with explanatory 
notes, labels and design reasoning added 
to communicate decisions and justify 
choices. 

An annotated sketch of the lamp shade 
explains: material choice (acrylic - transparent, 
laser cuttable), manufacturing method (laser 
cutting), and aesthetic reference (Bauhaus 
geometric pattern). 

E 

exploded view noun 

A technical drawing in which the 
components of an assembly are shown 
separated and displaced along their 
assembly axes, revealing how they fit 
together. 

The exploded view of the lamp shows the base, 
stem, cable, switch, LED, shade mount and 
shade in their correct assembly order. 

E 

third angle 
orthographic noun 

The standard UK drawing convention in 
which views are projected onto the 
planes of the space in which the object 
sits: plan view above, front view in the 
middle, end view to the right. 

The working drawing uses third angle 
orthographic projection with front elevation, 
plan view and left-hand end view, identified by 
the third angle symbol. 

E 

rendering noun 

The process of adding tone, colour, 
texture and light effects to a 2D or 3D 
sketch or CAD model to create a 
realistic-looking visual representation. 

The CAD rendering of the lamp design uses 
realistic acrylic material applied to the shade, 
with a warm white light source to 
communicate the aesthetic intent. 

E 

contextual 
challenge noun 

The annual brief released by Edexcel on 
1st June of Year 10, setting out the broad 
design context for students to investigate 
and respond to in their GCSE NEA. 

Students receive the contextual challenge on 
1st June and must investigate a design 
opportunity within the theme without any 
design work being completed before release. 

E 

bill of materials noun 

A complete list of all components, 
materials and quantities required to 
manufacture a product, including 
specifications, sizes and costs. 

The bill of materials for the lamp includes: 1x 
acrylic sheet 300x200x3mm (GBP2.40), 2x M4 
bolts (GBP0.05 each), 1x LED E27 fitting 
(GBP1.20), 500mm threaded rod (GBP0.80). 

E 

working drawing noun 

A fully dimensioned, technically precise 
drawing from which a product can be 
manufactured, including all information 
needed by a maker. 

The working drawing for the lamp base is 
drawn at 1:1 scale in third angle orthographic 
projection with all dimensions in millimetres 
and a material specification note. 

E 

user persona noun 

A fictitious but research-based profile of a 
representative member of the target user 
group, used to focus design decisions on 
real user needs. 

The user persona for the hand controller 
project: 'Alex, 17, keen gamer, right-handed, 
plays for 3+ hours daily, experiences fatigue in 
the right thumb and wrist'. 

E 

ACCESS FM noun 
(acronym) 

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

ACCESS FM analysis of the existing lamp 
identifies: Aesthetics (retro industrial style), 
Cost (GBP45 retail), Customer (25-40 urban 
professional), Safety (CE marked transformer). 

E 

CAD/CAM noun 
(acronym) 

Computer-Aided Design / 
Computer-Aided Manufacture - the use 
of computer software to design products 
and then directly drive manufacturing 
machines. 

The lamp shade is produced using CAD/CAM: 
the design is drawn in vector software, then 
exported directly to the laser cutter which cuts 
the sheet to the exact design. 

E 

tolerance noun 

The permissible variation in a dimension 
or measurement; defines the acceptable 
range within which a component is 
considered to meet its specification. 

The lamp base hole for the threaded rod is 
dimensioned at 8mm with a tolerance of 
+0/-0.2mm to ensure the rod fits snugly 
without excessive play. 

E 
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Design Communication & NEA Vocabulary 

Word Type Definition Example in Product Design Tier 

quality control noun 

The systematic inspection of a product or 
process at defined stages to check it 
meets the required specification, 
detecting and correcting defects. 

Quality control at the lamp assembly stage 
includes checking all dimensions against the 
working drawing, testing the LED circuit, and 
inspecting the surface finish for scratches. 

A 
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